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INTEODUCTION.  |'r-  r 

Anatomy.  '^X^ .  r; .;  "I^  :3^' V ' 

The  buccal  canty  may  bo  divided  i)by8iologically  into  two  re- 
gionH,  which  alao  diJfer  from  each  other  amitomically  to  a  certaiu  de- 
gree. 

The  anterior  i>ortion,  the  tme  buccal  cavity,  bounded  anteriorly 
by  the  lii)S  and  laterally  by  the  cheeks,  is  prox>erly  merely  the  begin- 
ning of  the  digestive  tract  wluch  serves  for  the  receiition  and  the  first 
maui]>ulation  of  the  nutritive  material.  In  it  are  found  the  tongue 
with  the  organs  of  taste,  the  teeth,  and  the  oi>enings  of  the  salivary 
ducts.  There  is  no  sharp  dinding  line  between  it  and  the  i>osterior 
Itortion,  the  pharynx,  although  the  i>art  uniting  these  two  is  narrowed 
by  the  velum  i>alati  above,  the  arches  of  the  palate  laterally,  and  the 
e]iiglottis  below  to  form  the  "isthmus  of  the  fauces." 

The  pliaryiix  l>elongH  to  the  respiratory  as  well  as  to  the  digestive 
system,  the  two  tracts  crossing  each  other  in  it ;  by  the  act  of  swal- 
lowing the  digestive  canal  is  shut  off  from  the  respiratory  tract  by 
the  velum  imlati  and  constrictors  of  the  palate  above,  the  ei»iglottis 
and  the  muscles  surrounding  the  upi>er  iK)rtion  of  the  larynx  below, 
as  by  valves. 

At  the  entrance  of  the  two  canals  in  the  pharynx  are  certain  i»ecu- 
liar  organs  of  a  texture  resembling  that  of  lymph  glamls,  which  have 
been  ma<le  tlie  subject  of  much  study,  esi)ecially  in  rec(?nt  times,  but 
the  significance  of  which  still  remains  obscure.  These  organs  are 
tlie  [)haryngeal  tonsil  at  the  entrance  of  the  respiratory  tract,  and  the 
lingual  and  two  palatal  tonsils  at  that  of  the  digestive  tract.  All  four 
structures  have  l)een  designated  together  by  AValdeyer  as  the  lym- 
phatic fau<'ial  ring,  since  they  actually  form,  in  the  earlier  stages  of 
development,  an  almost  complete  ring  round  the  commenc»ement  of 
the  fauces. 

This  entire  ca\ity,  of  such  excealingly  complex  formati<m,  is  still 
more  complicated  in  its  development.  For  his  invostigatifms  in  this 
direction  His '  is  deserving  of  great  credit.     He  has  shown,  briefly 
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stAtecl,  that  in  this  region  the  ecttxlerm  i)res8e8  towards  the  entoderm 
in  many  very  complicated  folds,  the  nasal  fossie,  buccal  sinus,  and 
branchial  fissures  being  forme<l  in  chief  part  from  such  invaginations. 
In  accordam^e  with  this  comx)licate<l  mode  of  origin,  the  buccjil  ej)]- 
thelium,  which  otherwise  is  throughout  of  the  i>avement  variety,  in 
many  i>lace8  passes  over  into  cylindrical  epithelium,  with  or  without 
cilia,  as  on  the  other  hand  at  the  lips  it  changes  into  the  typical 
epidermoid  covering  of  the  body. 

As  the  affections  of  the  pharynx  have  already  been  treated  ot  in 
another  volume  of  this  work,  we  shall  consider  in  the  following  piiges 
only  the  diseases  of  the  mouth  proi)er,  that  is  of  the  i)art  from  the 
li\m  to  the  isthmus  of  the  fauces,  and  also  only  tliose  of  the  mucous 
membrane  and  of  the  submucous  soft  parts,  not  those  of  the  teeth  or 
of  the  jaws. 

From  a  sttindpoint  of  topographical  pathology  we  may  dindo  the 
mouth  into  still  smaller  divisions  each  of  which  presents  its  own 
pathological  peculiarities.  We  have  first  the  s[>ace  bounded  by  the 
alveolar  processes  and  teeth  within  and  the  lii)8  and  cheeks  without, 
which  normally  and  during  rest  of  the  i)arts  is  reduced  to  a  mere  slit, 
namely,  the  vestibulum  oris  or  cheek  inmches.  Then  we  have  the  si>ace 
bounded  by  the  vault  of  the  palate  above,  the  dorsum  of  the  tongue 
below,  and  the  teeth  on  each  side — the  cavum  oris,  which  is  the  route 
for  the  passage  of  food  and  which  merges  posteriorly  into  the  isth- 
mus of  the  fauces.  The  tongue  forms  a  region  charac^terized  by  an 
abundant  musculature,  i>eculiar  papillary  formations,  and  the  gusta- 
tory nen'e  terminations.  Finally  we  have  to  distinguish  the  floor  of 
the  mouth,  a  slit-like  space  l>ounded,  duiing  rest,  by  the  sides  and 
Tinder  surface  of  the  tongue  al)ove,  the  teeth  and  lower  jaw  laterally, 
the  lower  boundary  of  which  is  formed  of  a  loose  connective  tissue 
containing  many  blood- and  lymi)h-ve8sels  and  some  lymphatic 
glands,  resting  upon  the  gcnioliyoglossus  and  mylohyoid  muscles 
(diaphragma  oris)  and  separated  by  them  from  the  subcutaneous  con- 
nective tissue  of  the  neck. 

The  passage  l>etween  the  mouth  and  pharynx  is  the  tonsillar 
region  (to  which,  by  reas(m  of  its  nature,  the  base  of  the  tongue  with 
its  numerous  follicles  is  to  be  considered  as  l)elonging),  a  territory  in 
the  diseases  of  which  the  neighl>oring  parts,  the  arches  of  the  palate 
and  the  uvula,  always  participate. 

We  shall  see  later  on  how  each  of  these  regions  has  its  own  path- 
ological peculiarities,  although  of  course  this  division  into  special 
regions  is  only  of  schematic  value. 


GENERAL  STXFTOKATOZXX}!. 


General  Symptomatology. 

The  diseases  of  various  kiuds  which  afTect  the  buccal  cavity 
present  certain  differences  in  their  symptoms  according  to  which  of 
the  alKive-described  regions  is  i>rimarily  or  chiefly  involved. 

Disturbances  of  Speech. 

The  speech  suffers  most  fre<iuently  in  diseases  of  the  hard  and 
soft  palate,  tongue,  and  lips.  Diseasas  of  the  velum  palati  give  rise 
to  a  so-called  nasal  character  of  the  voice,  "  rhiuophoniaai>erta,"  when 
this  structure  cannot  assist  in  t]ie  shutting-off  of  the  nasopharyngeal 
caWty  (by  reason  of  infiltration,  anterior  adliesions,  and  especially 
paralysis).  All  spoken  sounds  then  assume  a  nasal  tone,  such  as  is 
heard,  for  example,  in  the  French  on^  and  the  closed  consonants  (h, 
p,  etc.)  become  indistinct  since  air  necessary  for  their  enunciation 
e8cai>e8  through  the  nose.  The  same  disturbance  arisen  when  there 
are  abnormal  o|)enings  bet\s*een  the  buc<^al  and  uasal  cavities,  as  in 
congenital  cleft  palate  and  also  in  ac<iuired  dc^fects  of  the  i)alat€. 

The  changes  are  ^seutially  different  when  the  i)ermeability  of 
the  nasopharyngeal  cavity  is  compromised,  as  for  example  by  a  large 
nasopharyngeal  tumor  pressing  upon  the  velum  palati.  We  then 
hiive  the  ''palatal,  guttural  tone,"  the  "dead  pronunciation"  (W. 
Meyer),  **  rhinophonia  dausa"  (Gutzmanu),  a  rather  complicated 
disturlmuce.  It  is  characterized  by  ulwence  of  resonance  of  the  so- 
calletl  resonant  (m,  ?*,  ett;.)  and  nasid  (French  on)  consonants,  and  by 
the  change  of  these  same  resonauts  into  explosives  in  conse(|UPUce  of 
the  necessary  eseai)e  of  the  air  through  the  mouth.  Finally  in  c<m- 
se<inence  of  the  inii>erfect  escape  of  the  suri)lus  respiratory  air 
through  the  ntme  the  even  flow  of  speech  is  interrupted. 

As  a  result  of  disease  of  the  tongue  the  enunciation  of  nearly  all 
the  consonants  is  affected,  esi>ecially  that  of  the  exi>losives  and  sibi- 
lants, and  in  less  measure  that  of  the  vowels.  The  enunciation  of  the 
vowels  and  labial  consonants  (m,  /,  h,  />,  v)  is  affected  chiefly  hy  dis- 
eases of  the  vestibulum  oris,  or  cheek  i>ouche8,  and  es|>etually  of 
the  lips  themselves. 

We  cannot  enter  here  into  a  dotjiiltHl  explanation  of  these  various 
ali^Tations  of  siieech  or  of  their  different  combinations,  and  must 
refer  the  reatler  whowishe^*  to  study  them  fuiiher  to  si)ecial  treatises, 
more  particularly  those  of  KussmauP  and  Gutzmann.' 
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DlSTUBBANCES  OF  iKGEffnOS. 

In  diseases  of  the  vestibnlum  and  of  the  cheek  poaches  the 
patients  avoid  chewing  as  far  as  they  can,  because  the  particles  of 
food  falling  to  the  outer  side  of  the  teeth  most  be  pressed  back  into 
the  mouth  by  the  lips  and  cheeks,  and  these  movements  are  difficaU 
and  occjtsionally  painful  as  well. 

The  tongue  is  just  as  busily  employed  in  the  act  of  chewing,  but 
it  has  also  to  initiate  the  act  of  swallowing,  and  its  diseases  are  there- 
fore charat^terized  by  a  diflSculty  in  swallowing,  esi)ecially  of  solid 
particles.  Fluids,  on  the  other  hand,  especially  when  they  are  arti- 
ficially iutr^nluced  as  far  as  the  isthmus  of  the  fauces,  are  swallowed 
with  rtilative  ease. 

The  ingestion  of  food  is  most  seriously  interfereil  with  in  cases 
of  disease  of  the  soft  palate  and  palatine  arches  as  well  as  of  the 
isthmus  of  the  fauces.  When  there  is  tumefaction,  especially  if  it  be 
fiainful,  jw^tive  swallowing  may,  in  conse<iuence  of  narrowing  of  the 
istlinius,  l>e  rendered  impossible,  and  even  the  cesophagejil  sound 
may  1)e  unable  to  pass  the  constricted  part.  A  swelling  of  the  poste- 
rior wall  of  the  pliarynx  oilers  a  similar  but  less  complete  impedi- 
ment to  the  piissage  of  food. 

M<»tor  disturl>an(»es  of  the  velum  palati,  as  also  defects  and  i>er- 
forations  of  the  hard  or  soft  palate,  act  in  such  a  way  that  fluids,  and 
to  a  1(^HS  degree  solid  particles  as  well,  pass  into  the  nasopharyngeal 
cavity  and  thence  are  exi>elled  through  the  nares.  A  similar  disturlv 
ance  of  the  cut-off  from  the  descending  pf>rtion  of  the  respiratory 
tra<^t  (motf)r  disturbances  of  the  epiglottis  and  of  the  root  of  the 
t^nigue)  i>ermits  of  the  very  serious  accident  of  the  entrance  of  foml 
into  the  larynx  and  trachea  with  its  untoward  conse(iuences,  sucli  as 
brtmcliitis,  pneumonia,  etc. 

ABNORKALTnES  OF  SECRETION. 

The  buccal  secretion,  the  "mixed  saliva,"  is  the  product  on  the 
one  Iiand  of  the  large  salivary  glands  lying  outside  of  the  canty  of 
tin*  mouth,  and  on  the  otlier  of  the  numerous  "  mucous  glands"  of  the 
l)U(ral  niiic<»us  nK'nibrane.  The  secretion  of  the  first-named  glands 
is,  us  a  mh\  more  or  less  strongly  alkaline,  that  of  the  mucous  glands 
is  said  to  1)o  (»f  acid  reaction.  The  reiu^tion  of  the  "  mixed  saliva" 
varii^s  acvording  to  the  ])ro]>ortions  of  the  different  secretions  which 
it  t'ontains;  although  usually  alkaline  or  neutral,  it  may  l)econie 
strongly  acid,  when  acid  fermenfaition  (sour  milk,  aphthro,  and  the 
like)  tak**s  phu'c. 


BUCCAL  MANIFESTATIONS  OF  ST8TEMI0  POISONtNO.  7 

By  reason  of  the  £aot  that  the  mouth  contains  numerous  bacteria, 
there  may  occasionally  be  decomposition  of  food  particles  retained 
in  certain  forms  of  Htomatitin  in  which  mastication  and  swallowing 
are  im[)eded,  indei)eudent  of  the  alx)ve-mentioued  fermentative  proc- 
esses.    This  may  be  miinifested  by  an  intense  ftetor  of  the  breath. 

The  secretion  is  fretjuently  increased  iu  diseases  of  the  mouth, 
espot'ially  in  inflammatory  processes  of  local  origin.  "Salivation" 
is  then  the  restilt  of  an  excessive  secretion  of  the  saliva,  but  what 
l)art  the  individual  glands  take  in  this  i^rocess  is  little  known.  Hy- 
persecretion may  be  simulated  when  the  closure  of  the  lips  is  pre- 
venteil  by  mot^ir  dishirlmnces  in  them  or  hy  an  olwtruction  to  nasal 
rospiraticm,  so  that  the  saliva  escai>e8  continuously  through  the  open 
mouth ;  or  when  thei-e  is  an  imi^imeut  to  swallowing,  so  that  the 
saliva,  which  is  normally  swallowe<l  from  time  to  time,  must  be  spit 
out. 

The  opj>osite  condition,  a  lessened  secretion,  is  found  more  com- 
monly in  infectious  diseases  and  in  those  which  are  esi>ecially  ex- 
hansting.  There  is  formed  then  a  thick,  "fuliginous,"  brown  or 
white,  mould-like  coating,  esi>ecially  on  the  tongue,  on  the  palate, 
and  in  the  throat.  A  typical  example  of  this  is  seen  in  the  "  tyi)hoid 
tongue."  This  diminished  secretion  may  also  be  only  apparent  when 
the  imtient  is  forceil  to  breathe  through  the  mouth  so  that  there  is  an 
evaporation  of  the  buccal  fluids.  The  two  conditions  of  apparent  and 
actual  diminuti<m  of  secretion  may  coexist,  however,  as  is  often  the 
case  in  those  who  are  severely  ill. 

SPECIAL  PATHOLOGY. 

Tlie  mouth  may  lx>  the  seat  of  local  disease  or  may  sufi'er  together 
with  the  entire  organism.  AVe  find  that  the  walls  of  the  buccal  canity 
often  i)jirticii)ate  in  the  various  general  diseases,  and  we  might  indeed 
reganl  the  mouth  ns  a  seat  of  predilectitni  for  a  number  of  the  patho- 
logical prcKlucts  of  certain  diseases  of  this  class.  But  these  "  locali- 
zations" are  descril>ed  in  other  parts  of  this  work  under  the  headings 
of  the  various  general  diseases,  so  that  we  shall  confine  ourselves  to 
a  very  brief  re\aew  of  them  here,  touching  only  ui)on  those  aflFections 
which  involve  esi)ecially  or  in  a  characteristic  manner  the  buccal 
mu(*ous  membrane. 

Buccal  Manifestations  of  Systemic  Poisoning. 

Tliere  is  a  whole  series  of  poisons  which,  in  cases  of  medicinal, 
industrial,  or  accidental  intoxication,  exei-t  their  injurious  effects  pri- 
marily or  cluetiy  U|Nm  the  nnicous  membrane  of  the  mouth.     This  is 
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because,  when  taken  by  the  mouth,  ihey  act  first  upon  this  part,  or 
because  they  are  excreted  more  abundantly  by  the  salivary  and  buc- 
cal mucous  glands  and  thus  are  brought  especially  in  contact  with 
the  mucous  membrane  of  the  mouth ;  often  they  act  in  both  ways. 

A  few  vegetable  alkaloids  influence  the  secretion  of  the  salivary 
glands  in  a  most  marked  way ;  for  example,  atropine  diminishes  the 
secretion,  and  pilocarpine,  muscarine,  eserine,  etc.,  increase  it. 
But  these  do  not  cause  any  pathological  changes  in  the  mucous 
membrane  itself. 

Many  inorganic  bodies  do  have  such  an  action,  however.  Of  the 
metalloids,  iodine  and  bromine,  as  well  as  their  salts,  even  in  medi- 
cinal doses  cause  a  moderate  swelling  of  the  mucous  membrane,  espe- 
cially that  covering  the  gums,  and  excite  a  more  or  less  profuse  secre- 
tion. At  the  same  time  there  appears  a  i>eculiar  yellowish-white 
coating,  e8i>ecially  at  the  e<lges  of  the  gums  and  on  the  teeth,  and 
the  patients  exhale  a  very  noticeable  odor,  which  is  much  tlie  same 
for  lK)th  haloids  and  which  i)ersi8ts  for  some  time  after  the  drug  has 
l>een  withheld. 

In  a  very  similar  way  liegins  the  buccal  affection  which  accom- 
I>anies  chronic  phospJiorm  poisoning,  but  in  this  case  there  (luickly 
euHueH  an  involvement  of  the  alveolar  processes,  consisting  in  i>erio8- 
teitis  with  Hwelling  and  sul^ietjuent  necrosis  of  the  maxillary  bones, 
which  gives  to  this  form  of  ]K>isoning  such  a  characteristic  stamp. 
The  dpH<Tiptif>u  of  these  serious  results  of  phosj)horus  poisoning 
l>eh)iigH,  however,  more  pro]>erly  to  surgical  treatises. 

Of  the  metals  the  most  important  as  regards  its  action  upon  the 
mouth  is  mercury.  Whether  in  chrcmie  industrial,  or  acute  medi- 
cinal mercurial  iKUsoniug  the  characteristic  stomatitis  stands  out 
sharply  among  the  8ymi>tom8  of  tlie  condition.  This  "stomatitis 
mercurialiH"  will,  however,  for  the  sake  of  uniformity,  be  descril)ed 
l)e]ow  under  the  heading  of  stomatitis  ulcerosa,  and  we  shall  here 
c^nwidor  briefly  only  its  m<xle  of  origin  and  the  means  of  its  i>reven- 
tion  <luriug  the  medicinal  administration  of  the  drug. 

The  metjil  itself,  efli)ecially  in  cases  of  inunction,  either  as  such 
or  in  tlie  f(»rni  of  vai)or,  reaches  diretttly  the  mucous  membrane  of 
the  patient  and  also  of  the  i)ers<m  making  the  inunctions;  Tliis 
nuMh*  of  entrance  Heenis  to  l>e  not  Tincommon  and  therefore  demands 
grejvt  care  in  its  ])rev(^ntion.  There  is  indeed  no  i>r<>te<',tion  against 
mercury  in  the  form  of  vai>or;  but  cleansing  of  the  hands,  e8i)e- 
cially  Ix^fore  eju'h  moal,  careful  covering  of  the  anointed  i)ortions 
of  the  IhmIv,  and  avoidance  of  all  unnecessary  disturbance  of  the 
dressings  should  Ih)  imposed  as  a  duty  ujH)n  the  x)atient  and  his 
atteuduu^. 
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But  mercury,  in  whatever  way  it  enters  the  system,  is  excreted  in 
large  measure  in  the  saliva  and  so  acts  directly  upon  the  buccal 
mucous  membrane.  In  tliis  way  not  infrefjueutly  occurs  a  sudden 
outbreak  of  stomatitis  after  mercury  has  been  given  in  small  doses 
for  a  long  time,  as  during  a  course  of  calomel  administration.  I^arge 
quantities  given  in  (me  dose,  which  are  therapeutically  just  as  effica- 
cious, are  much  less  apt  to  cause  stomatitis  because  they  cause  pro- 
fuse stools  in  which  the  metal  is  rapidly  removed.  This  mode  of 
administration  of  calomel  is  therefore  justly  preferable,  but  the  ac- 
tion of  the  bowels  must  he  watched  and  if  constipation  is  present  an 
energetic  laxative  should  be  given. 

Of  less  imi>ortance,  but  still  worthy  of  mention,  is  the  very  simi- 
lar stomatitis  occurring  in  cases  of  poisoning  from  copper.  Here  we 
have  to  do  ff)r  the  most  part  with  industrial  poisoning.  By  reason 
of  the  fact  that  tlie  nature  of  the  affection  is  usually  not  recognized 
until  late  and  also  because  of  the  other  grave  localizations,  the  prog- 
nosis of  this  form  is  often  bad. 

Lefid  also  frequently  occasions  a  stomatitis  the  course  of  which  is 
usually  very  chronic  and  which  is  manifested  by  few  striking  symp- 
toms. Swelling  of  the  raucous  membrane,  confined  almost  entirely 
to  the  e<lge8  of  the  gums,  and  the  lead  line^a  line  of  bluish-gray 
color  in  this  locality  causetl  by  the  deposition  of  very  fine  particles 
of  lead— are  the  most  prominent  symptoms,  but  they  seldom  attract 
the  si)ecial  notice  of  the  patient,  for  they  are  overshadowed  by  the 
other  more  active  endences  of  plumbism. 

The  same  is  true  of  the  month  symptoms  of  silver  poisoning  or 
argyria.  These  consist  usually  solely  in  a  very  characteristic  black- 
ish-brown punctate  staining  of  the  entire  buceul  mucous  membrane, 
whicli  accompanies  a  similar  discoloration  of  the  external  iutegumout 
of  the  body.     We  can  scarcely  say  that  there  is  any  Jictuul  stomatitis. 

The  prophylaxis  and  treatment  of  these  forms  of  poisoning  have 
been  eousidered  in  an  early  volume  of  this  work. 

Diseases  of  the  Mouth  Accompanying  Acute  Sys- 
temic Affections. 

Various  forms  of  stomatitis,  involving  usually  the  entire  mouth 
or  the  greater  part  of  it,  f>ccur  in  many  general  diseases,  esi>ecially  in 
almost  all  the  acute  iufetrtious  diseases,  of  many  of  whicli  they  pre- 
sent some  of  the  most  prominent  symptoms.  Among  these  herpes  is 
one  of  the  most  common,  lU'couipanyiug  many  of  the  acute  fevere, 
and  not  infre<{ueutly  passing  Im\voik1  the  vermilion  liorder  of  the  li]>s 
to  involve  the  buccal  mucous  membrane. 
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The  coated  tongue,  an  inspissated,  homy,  epithelial  deposit  often 
containing  numbers  of  bacteria,  is  so  common  in  many  acute  and 
chronic  affections  of  the  digestive  tract,  and  its  appearance  is  so 
characteristic  and  well  known  that  it  is  hardly  necessary  to  describe 
it  here.  It  is  most  marked  in  diseases  of  an  exhausting  character  in 
which  the  automatic  cleansing  of  the  tongue  by  the  passage  of  food 
is  not  effected  and  in  which  the  toilet  of  the  mouth  is  neglected ;  at 
the  same  time  the  secretion  of  saliva  is  diminished  and  the  mucous 
membrane  l)ecoraeB  dry  in  consequence  of  the  sinking  of  the  jaw  and 
the  open  mouth.  The  mucous  membrane  cracks  and  bleeds,  and  the 
coating,  which  thus  acquires  a  brownish-red  color,  is  then  called 
**  fuligiuoiifl."  Usually  the  furred  tongue  is  most  commonly  of  a  yel- 
lowish-white or  yellowish-brown  color,  but  is  often  stained  by  the 
ingesta  such  as  red  wine,  chocolate,  and  the  like.  Writers  have  made 
various  classifications  of  the  coated  tongue,  Dickinson  distinguishing 
no  less  than  eleven  varieties  to  which  Musser  has  added  still  another, 
but  the  practical  value  of  such  a  refinement  of  classification  is  not 
very  apparent. 

In  addition  to  the  coating  there  are  often  changes  in  the  papilla 
which  give  a  characteristic  apiHsarance  to  the  tongue.  Thus  conges- 
tion and  i>erhaps  also  hypertrophy  of  the  papilla)  in  connection 
with  marked  desquamatitm  of  the  epithelium  produce  the  appearance 
of  **  strawberry-tongue"  wliicli  is  highly  cliaracteristic  of  scarlet  fever. 

Among  these  forms  of  stomatitis  in  general  diseases  must  be  men- 
tioned also  those  occurring  in  the  exanthemata ^  which  accompany 
or  even  more  frequently  precede  the  skin  eruption  in  measles,  scarlet 
fever,  and  small-jKix.  A  detailed  description  of  them  need  not,  how- 
ever, l)e  entered  upon  here.  We  may  also  mention  the  i)etechiae 
which  oc-cur  in  purpura  fuemon'Iiafjica,  but  which  are  not  due  to  an 
inflammatory  process.  Buccal  lesions  are  also  of  very  common 
occurrence  in  the  severe  forms  of  morbus  vmculosun  Werlhofii  and  of 
Hcorhutu8.  In  these  diseases  the  buccal  mucous  membrane  is,  like 
the  skin,  the  seat  of  vesicles  and  numerous  punctiform  and  linear, 
superficial  and  submucous  ecehymoses.  In  scurvy  there  may  l)o  in 
addition  extensive  ulcerations  esi>ecially  on  the  gums.  In  such  cases 
thore  is  usually  marked  si>onginess  of  the  mucous  membrane  with 
]<x;al  ])oints  of  xerosis.  The  dr3'  surface  of  the  tongue  contrasts, 
sometimes  remarkably,  with  the  profuse  secretion  of  saliva.  The 
general  tendency  to  hemorrhages  not  uncommonly  expresses  itself  in 
profuse  bleetling,  especially  from  the  gums. 

A  iHHmliar  form  of  disease  of  the  buccal  mucous  membrane  is 
seen  in  those  suffering  from  foot-aud-mouth  disease.  This  disease 
will  be  described  in  a  later  volume  of  tliis  work,  and  we  shall  limit 
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onmelTeA  here  to  a  few  remarkH  which  are  necesflary  for  a  differential 
tliagtii'wiA  of  tliifi  affection  from  other  simihir  ones.  The  infection 
ixxTiTH  diret*tly  from  the  Inural  or  int«^tinal  contents  of  the  affected 
animal  or  tlirougb  nhjet-ts  soileil  with  them,  or  imlirectly  tlirongh 
milk  or  sanHage  skias  made  from  the  inU^Htinc  of  a  (lirt***!^^^!  animal. 
Tlie  ilij^ejise  involveH  the  entire  IkhIv  Imt  especially  the  intestinal 
oanni,  liver,  ami  kidnevH,  nn  Btrtt*Hl  by  Siegel.*  There  is  an  eniption 
in  Uit*  mouth.  eH]N^4.'ialIy  on  the  mm-ous  momhraue  of  the  lips,  K^ima, 
lat«*ral  ed^cH  of  the  t<ingne,  and  Hoft  palate.  It  is  first  vesienlar  in 
clianu-tor,  Imt  the  vesit*le«,  with  cloudy  and  purulent  cont<^nfcH,  soim 
nijilnro  and  form  small,  im^^^ilar,  flat,  white-coateil  ulcers  with 
jftfiK*'*!.  ri^ddened.  and  sli^^htly  8Wi>]len  ed^es,  which  resemble  very 
closely  the  typical  lesions  oi  aphthro  in  chiUb*eu,  This  exauthem  is 
aocompanitHl  by  an  intense  general  swellinK  and  softening  of  the 
nmcous  membrane,  esjiei^ially  of  the  ^ums  and  ton^ie,  so  that  lon^ 
fie^-Athaped  out^p'owths  of  the  wlf;e«  of  the  ^ims  panli  up  alonp«ide 
tin*  tt»eth,  luid  the  tongne  l»ecome8  so  swollen  that  it  is  protruded 
from  the  mouth  and  im|>e<les  respiration.  This  swelling',  as  in  al- 
raowt  all  severe  forms  of  stomatitis,  is  accompauieil  by  jmifuse  sali- 
vation and  marke<l  fretor,  and  involves  not  only  the  mncons  mem- 
brane but  also  the  snbmuc<pus  tissues,  and,  in  the  tonifue,  the 
raoscular  structure.  The  inHamraatory  swelling  never  goes  on  to 
HUppUDitiou.  As  tlie  disejiAe  sulfides  the  sni^erficial  ulcers  heal 
vithout  any  marked  scar  formation;  but  the  deei>cr  submucous  iu- 
ftinimatiou,  on  the  c<mtrary,  is  followe«l  often  by  exteasive  cicjitiicial 
cnntrai'tions  so  that  the  gums  are  pulled  far  Iwu'k  frf»m  the  roots  of 
the  t<M*tli,  and  in  tlie  tongue  the  shriukjige  of  the  ti.ssue^  may  l»e  so 
gn^at  art  to  cauH(>  furrows  on  itri  surface  and  atroi>hy  of  the  |Mi]>illffi. 
Rieg«*l  r**iiC)rt»  a  cicatricial  closure  of  the  jaws  in  one  of  his  oamos. 

Tlio  diagnosis  of  this  Sjiecific  stomatitis  may  offer  great  dilficulty, 
Mtpeoially  when  then>  is  n<»thing  suggesting  this  caimatiou  of  the 
ilis<*aAe.  Error  can  Im  guardeil  against  only  by  the  observation  of 
the  general  symptoms,  among  which  Siogel  regai-ds  as  of  sjw^cial  im- 
|Ktrtance  a  profiiso  iliarrhtea  at  the  l>egiuniug  folkwetl  by  ol»stimtte 
oonf«ti|>ntion,  an4l  also  the  alwayR  marked  depremion  of  the  vital 
fonvs.  Tlie  specific  character  of  the  diplobacilli,  re,sembling  very 
cloAely  Fri»Hlliinder's  imeumouie  Itfwilli,  which  Siegel  found  con- 
ly  in  the  stools,  has  not  beem  generally  admitted. 

Injuries. 

Tlie  Htractures  of  the  mouth  are  exposal  to  two  sorts  of  injuries, 
-||iof;e  from  without  and  those  caused  by  the  teeth.     Any  one  of  the 
iiiUM  iMxriA  may  Hutfcr. 
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The  Up8  are  very  frequently  injured  in  falls,  which  may  result  in 
extensive  bruises  or,  not  uncommonly,  in  quite  sharply  cut  tears 
caused  by  the  forcing  of  the  teeth  through  the  lips.  The  lips  are 
quite  frequently  bitten  during  mastication,  but  this  accident  is  as  a 
rule  of  slight  importance. 

Tlie  gums  are  frequently  the  seat  of  slight  injuries  caused  by  the 
tooth-brush,  especially  if  they  hap[)en  to  be  inflamed,  but  except  in 
rare  cases  of  the  hemorrhagic  diathesis  these  are  practically  of  no 
importance. 

The  tougne  is  most  commonly  injured  by  biting  as  a  result  of  hasty 
mastication  or,  more  often,  in  consequence  of  lessened  sensibility  of 
the  organ.  Tlie  bitten  tongue  of  epilej)tic8  is  well  known,  the  injury 
being  commonly  of  the  lateral  edges.  Similar  but  often  mucrh  more 
severe  bites  occur  in  consecjuence  of  a  fall,  the  patient  striking  the 
under  jaw  while  the  tongue  is  lying  between  the  teeth.  In  this  way 
large  pieces  of  the  tongue  may  he  almost  entirely  severed  from  the 
rest  of  the  organ.  Sometimes  also  pieces  are  broken  off  from  the 
teeth  and  remain  embedded  in  the  sul^tance  of  the  tongue,  whore 
they  may  escape  observation  for  a  long  time  since  they  commonly 
cause  little  disturbance.  Quite  frequently  also  other  foreign  Ixxlies, 
such  as  fish  bones,  sharj)  splinters  of  bone,  and  the  like,  may  be 
force<l  into  the  tongue,  where  they  may  sometimes  remain  and  give 
rise  later  to  suppuration,  or  the  tissues  may  heal  over  them.  Gun- 
shot wounchu  of  the  tongue  have  also  rei>eatedly  been  obsen'ed. 

Wounds  of  the  hard  and  soft  palate  are  caused  usually  by  a  fall 
with  oi>en  mouth  upon  a  ix)inted  object,  or  by  a  fall  while  such  an 
object  is  held  l)etween  the  teeth  or  lips.  Accidents  of  this  kind  are 
not  of  very  infre<iuent  occurrence  in  children  who  fall  with  a  tin 
trumi>et  or  otlier  such  object  in  the  mouth;  similar  injuries  may  l>e 
causetl  in  older  i)erson8  by  cigar-holders,  pii)e-stem8,  and  the  like. 
Usually  a  scrapiug-off  of  larger  or  smaller  flax)s  of  the  mucous  mem- 
brane or  periosteum  is  the  extent  of  the  injury,  but  sometimes  the 
instrument  crushes  through  the  thin  bones  forming  the  roof  of  the 
mouth,  and  thus  permanent  perforation  may  be  caused. 

The  mucous  membrane  of  the  cheekjty  esi)ecially  in  the  posterior 
l>ortion  of  the  vestibule,  is  quite  often  injured  by  the  teeth.  Various 
wounds  of  the  cheeks,  stab,  gunshot,  and  the  like,  are  quite  common. 

The  fItM}r  of  (he  mouth  is  the  least  exposed  to  injury,  and  any 
wound  of  this  region  muHi  be  more  or  less  com])lex  in  its  origin.  All 
wounds  of  the  mucous  membrane  of  the  mouth  have  a  tendency  to 
heal  without  com]>lications,  a  circumst»mce  due  to  the  rich  8U]>j)ly 
of  bhxHl-veKHols,  and  also  to  the  fact  that  the  submucous  connective 
tissue  is  almost  everywhere  close  and  thick,  offering  great  resi^itaucd 
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to  the  passage  of  iiifectious  organisms.  The  only  exception  to  this 
is  the  floor  of  the  mouth.  Here  the  submucous  tissue  is  very  loose 
and  there  is  a  similar  loose  connective-tissue  layer  between  the 
mylogloHsus  and  geniohyoglossus  muscles.  It  results  from  this  that 
wounds  of  the  imrt  (which  are  almost  exclusively  oi)eration  wounds) 
show  a  special  tendency  to  phlegmonous  inflammation.  However, 
the  great  danger  of  operations  in  this  region  before  the  days  of  anti- 
septic surgery,  and  e8i>ecially  before  the  use  of  iodoform  was  intro- 
duced, may  be  said  now  scarcely-  to  exist. 

The  wounds  of  the  other  parts  of  the  buccal  cavity  may  almost  all 
be  closed  by  primary  suture  even  when  there  is  extensive  contusion 
of  the  edges.  Suture  is  also  the  best  means  of  arresting  the  often 
quite  i>rofuse  bleetliug.  In  cases,  however,  where  we  cannot  be 
fairly  confldent  of  an  aseptic  course,  it  is  advisable  to  make  an  appli- 
cation of  iodoform  to  the  wounded  surfaces.  In  the  upi)er  part  of 
the  mouth,  the  tongue  and  the  palate,  it  is  suflicient  to  dust  or  rub 
the  surfaces  with  ioiloform,  the  edges  being  then  sutured,  if  neces- 
sary. In  the  deeper  parts,  esi>ecially  in  the  floor  of  the  mouth,  a 
tamx>onade  with  iodoform  gauze  is  safer. 

Burns. 

The  mucous  membrane  of  the  mouth  is  more  exposed  to  the  action 
of  caustic  substances  than  is  the  external  integument.  This  happens 
from  the  use  of  gargles  improi)erly  compounded  or  too  strong,  or  from 
the  swallowing  of  caustic  jKiisons,  eitlier  by  accident  or  with  suicided 
intent.  All  the  possible  consecjuences  of  taking  such  caustic  sul>- 
stauces  into  the  mouth  cannot  be  studied  in  detail  here.  For  this 
the  reader  is  referred  to  Thiele*s  monograph  on  "Bums  of  the 
Moutii."* 

First  of  all  may  be  raentionetl  bums  ca,used  by  gargles  which  are 
by  no  means  so  infre<iuent  as  one  might  supi>ose.  In  some  cases  the 
mucous  membrane,  esi)ecially  if  it  be  already  slightly  inflamed  (as  in 
angina  or  the  like),  is  very  susceptible  to  the  action  of  even  such 
mild  irritants  as  a  0.1-per-cent.  solution  of  i>ermanganate  of  i)otas- 
sium.  This  gives  rise  io  sometimes  (piite  extensive  whitish  patches, 
with  reddened  and  inflamed  edges,  which  disai)i>ear  in  a  few  days. 
Boms  of  this  nature  are  naturally  more  frequent  when  tlie  drug  in 
substance  or  in  strong  solution  is  given  to  the  patient  himself  to 
prepare  a  gargle  by  dilution.  Among  the  subsbinces  which  may 
cause  extensive  though  sui>erflcial  cauterizations  of  the  buccal  mucous 
membrane,  wlien  useil  for  gargles,  are  solutions  of  permanganate  of 
IX)taBsium,  salicylic  acid,  acetic  acid,  and  alum. 
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Thene  biims  occur  most  frecinently  at  the  baso  of  the  tou^ue,  on 
the  IxirderH  of  the  epighjttiH,  the  arch  of  thu  palate,  aud  the  uvula, 
and  aro  soiuetinies  mcoiTectly  iliaKHc^ed,  for  (juito  often  tho  imticnt 
hiumelf  d(.>ea  not  recognize  the  trne  cause  but  refers  tho  whole  trouble 
to  the  iulLiinmatorv  affection,  usually  a  sore  throat,  for  tho  relief  of 
wltich  the  gargle  had  been  i»rescril)ed.  They  have  bi:*ou  nUHtakeu  for 
dii»htheriii,  even  by  comi)etent  observers,  eHi*ecially  whou  cinniin- 
fitauces  pointed  to  the  possibility  of  infection.  The  lesions  may 
even  more  reiidily  l>e  conff)unded  with  Hyi>hilis,  since  their  rosem- 
blauce  to  mucous  patches  is  t»fteu  very  striking.  We  should  examine 
particularly  the  lingual  vallecuho,  for  tlteso  are  seldom  injuretl  by 
dnids  which  have  be<>n  swallowed  or  employed  in  gargles,  aud  the 
dil»litheritic  pn>cess  also  remlily  jiasses  over  thi^m.  On  the  <tther 
hand,  in  secondary  sy])hili8,  mucous  patches  are  found  very  fre- 
(pieutly  on  the  Iwise  of  the  tougne  uud  iu  the  glosso-ufiigl.ittic  ftjssa, 
while  the  bum  from  a  gargle  is  seen  iw  n  white  piitch  liiuit^Ml  sliarply 
to  the  u|t]Nfr  boi'der  of  tho  o]>iglottis  and  the  region  of  the  follicular 
ghinils. 

Tho  burns  resulting  fi*om  the  accidental  or  intentional  swallowing 
of  caustic  i>oisons  are  of  much  more  serious  nature.  Tho  sulwtuuces 
which  most  fre<iueutly  give  rise  to  these  lesions  are  the  concentrated 
alkiilios  (caustic  potash  or  soda,  or  ammonia),  and  then  tho  acids, 
especially  sulphuric  acid.  In  general,  whatever  the  cauterizing  agent 
may  be,  the  external  appearance  of  tlio  lesion  is  the  same,  but  tlio 
deej)  burns  of  sulphuric  acid  are  of  a  ilark  reddish-brown  or  blm^k, 
those  of  nitric  or  nitn>muriatic  acid  of  a  yellowish  color.  The  lesion 
causeil  by  the  swallowing  ol  ammonia,  wliich  is  a  rare  accident,  is  a 
thick  wliite  pat<'h  surrounded  by  numerous  submucous  hemorrhages 
usually  of  some  considerable  size.  In  general  the  fresh  bum  is 
f»>rmed  of  ii'regularly  sha[>ed  pure  white  jjutches  involving  a  consid- 
erable extent  of  the  mucous  membrane  of  the  mouth,  llie  H(x>r  of 
Uie  mouth  aud  ihe  parts  above  mentioned  which  are  covered  dui'ing 
deglutition  by  the  ejiiglottis  idmost  always  escape.  TJio  lesions  are 
uifmi  numerous  on  the  lips,  the  tongue,  aud  the  soft  palate,  but  their 
extent  natundly  de|tends  very  greatly  uj>on  chance. 

On  the  Ixirders  of  the  lips  the  buriLS  usually  dry  up  quite  rapidly 
into  bn»wnish-yellow  or  l>lackish  scabs,  but  in  the  other  parts  of  the 
mouth  tliis  change  is  prevented  by  the  moistui'e  there  present.  Here 
the  Idiriis  are  fiurrounde<l  by  a  zone  of  marked,  often  inflammatory, 
re<lnesH  and  swelling.  Wide  areas  in  the  neighborhood  IxKiome  thus 
intiltratixl,  and  through  ext^^usicm  of  this  infljimmatory  oedema  to  the 
mucous  membrane  at  the  entrance  of  the  larynx  life  may  l»e  threat- 
ened.    The  white  cauterized  suifacc  bec-umcs  gradually  changed  into 
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a  dirty  Kra.vish-yellow  slougli  which  comes  away  little  by  little  leav- 
iug  clean  KTanulations,  and  finally  the  ulcer  cicatrizoH.  Tlio  redness 
And  Bwelling  of  the  sorrounding  iwirts  Bulwide  as  the  honliiiK  prfK^csa 
g068  on,  yet  they  persist  fur  a  relatively  lou^  i>eriod,  aumetimes  even 
after  the  ulcer  ia  entirely  heale<l. 

True  bunts  of  the  mucous  mciubraue  of  the  mouth  by  hot  Hub- 
Btances  are  of  comparatively  infretjuent  oc<;urreuce.  lu  English  fam- 
iliesy  whore  the  iea-kettln  is  often  left  utaiuling  in  fi'out  of  the  fire  or 
on  the  stove,  it  is  said  that  chihb-en  are  soinetimos  burned  in  the 
xuouUi  by  trying  to  ch'iuk  dli'ecUy  from  the  spout  of  the  kettle.  It 
oocattioually  hap[>ens  that  one  is  burned  by  putting  the  wrong  end  of 
a  cignr  into  the  mouth  or  by  taking  a  swallow  of  a  very  h(.)t  tb  ink. 
The  bum  so  occasioned  Ls  usually  quite  sui)erticiul,  and  although  we 
often  hear  of  such  accidents  they  are  seldom  brought  to  the  notice  of 
the  physician.  The  mucous  membrane  of  the  mouth  apiK'ai-s  U*  \ye 
rcsisituit  to  the  action  of  very  considerable  degrees  of  heat,  and 
moderately  hot  ingesta  are  <|uite  rapidly  cooled,  so  that  unless  the 
sulMtances  are  immediately  swallowed  serious  couseciuences  ore  sel- 
ilom  Hoon. 

Ver>'  severe  and  often  fatal  injuries,  besides  those  just  mentioned 
iia  caused  by  drinking  from  the  spout  of  a  tea-kettle,  result  from  the 
iiilialatiou  of  very  hot  va]>or  or  steam  (in  explosions  and  the  like)  or 
of  hot  gases  of  combustion  (as  when  {persons  are  confined  in  a  burn- 
ing apartment).  A  unique  case  is  that  mentioneil  by  Spry'  of  a 
lighthouse-kee]>er  who  was  looking  up  at  tlie  burning  lighthouse  and 
reoctivod  fatal  injuries  from  molten  lead  falling  into  his  mouth  and 
down  into  his  stomach. 

In  cases  of  severe  l»ums  we  find  vesicles  in  various  stages  of  de- 
««lopment,  near  them  thin,  seldom  extensive,  fibrinous  exudation,  and 
the  rest  of  the  mucous  membrane  deeply  reddened  and  swollen  and 
in  varying  degree  oedematous. 

Sifmpioms* 

The  Bvraptoms  vary  greatly  acconling  to  the  extent  of  the  burn  or 
cauterization.  In  every  case  the  ingestion  of  food  is  difficult,  and 
Ui«re  is  usutUly  a  s*tvere  burning  i)aiu  incre^ised  by  every  niov*Muent 
of  the  i»arts.  The  mucous  membrane,  in  i>arts  not  dirwtly  inju!t.Ml 
by  the  trauma,  is  dry  and  hard  and  has  a  tendency  to  cnu^k  and 
blt*ed.  SiHSivh  is  also  renderetl  difficult  and  indistinct  by  the  re- 
stricted! movements  of  the  parts.  As  a  rule  these  syinptoius  are  par- 
ticoliirty  in  evidence  only  in  cases  of  injury  fn^m  caustic  sulistauees, 
then  onl\  wiii«n  the  toxic  action  of  the  acid  h*w  wot  led  to  tlio 

»id  occurrence  of  coma.     In  the  case  of  biu^ns  the  lettiuus  of  the 
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skin,  which  are  alinoBt  always  present  as  a  result  of  the  same  acci- 
dent, are  usually  so  much  the  most  prominent  that  the  internal 
injuries  are  commonly  ignored  exi)ect  when  a  laryngeal  oedema  may 
call  for  a  tracheotomy  or  some  other  measure  for  its  relief. 

TreatmenL 

The  first  indication  is  to  neutralize  the  action  of  the  ingested 
poison,  and  then  the  injured  organs  demand  attention.  We  must  en- 
deavor to  still  the  pain  in  the  mouth  by  cracked  ice  and  by  the  appli- 
cation to  the  mucous  membrane  of  boroglyceiin  or  other  soothing 
ointments.  The  ingestion  of  food  should  be  delayed  as  long  as  pos- 
sible ;  and,  in  case  artificial  feeding  becomes  necessary,  the  mucous 
membrane  of  the  mouth  and  pharynx  should  be  spared  by  the  use  of 
a  slender  Nelaton  catheter  introduced  through  the  nares. 

Infiammatory  Affections. 

As  the  part  of  the  digestive  tract  which  is  most  exposed  to  exter- 
nal influences,  the  mucous  membrane  of  the  mouth  is  subject  to  many 
diseases  indei>endent  of  any  affection  of  the  general  organism.  We 
recognize  clinically  many  varieties  of  stomatitis,  some  of  which,  as 
regards  their  etiology,  are  as  yet  but  little  understood.  In  the  fol- 
lowing pages  we  shall  consider  first  the  clinical  picture  of  those  forms 
of  stomatitis  which  are  not  marked  by  any  si>ecial  etiological  pecu- 
liarities. 

StomatitlB  Simplex  seu  Catarrhalis  (Superficialis). 

Most  frecjuently  in  consequence  of  deficient  care  of  the  mouth,  and 
esi>ecially  of  the  teeth,  there  occurs  a  general  inflammatory  swelling 
of  the  mucous  membrane  which,  as  a  result  of  this  most  frecj^uent 
etiological  factor,  attacks  flrst  the  edges  of  the  gums  and  the  alveolar 
processes.  After  it  has  existed  for  some  time  and  has  increased  in 
severity,  this  affection,  which  at  first  was  almost  without  symptoms, 
declares  itself  by  an  increased  salivary  secretion  and  a  little  pain,  re- 
sulting from  the  manifold  sliglit  injuries  to  which  this  portion  of  the 
mucous  membrane  is  exposed  esi)ecially  during  mastication.  By  rea- 
son of  this  the  affected  parts  are  spared  as  much  as  possible,  and  so 
there  is  an  a1)seuce  of  the  mechanical  cleansing  of  the  teeth,  fermen- 
tative processes  at  the  edges  of  the  teeth  being  set  up  in  consequence. 
Tliis  fermentation  causes  an  abnormal  accumulation  of  tartar,  which 
in  its  turn  adds  to  the  active  exciters  of  the  inflammation,  and  so 
there  is  established  a  true  vicious  circle.  With  this  there  is  an  in- 
creased secretion  of  saliva,  even  marked  salivation;  the  edges  of  the 
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gnins  lieoome  more  and  more  swolleu  ami  sprm^y  aud  the  teeth 
me  lof>se  and  may  even  faJl  out.  The  decomposition  of  the  cou- 
uta  of  the  mouth  givfts  riat*  to  f(etov,  sometiuie.s  very  marke^l.  In 
ry  severe  eases  the  procefis,  which  is  usually  eontinod  at  first  to  tlie 
ighlK>rhrKxl  of  the  carious  teeth,  spreails  hv  aw  to  involve  the  entire 
noons  membrane  of  the  mouth;  th**  tongue  is  eoate<l  and  swells  first 

iu  it«  superficial  and  Liter  in  its  deeper  layers  as  well;  ajteech  aud 
astication  li#>coinf»  still  more  lUfficnlt;  there  may  be  fever,  aud 
utrition  aud  tl»e  jieuera!  condition  of  the  patient  suffer  markedly. 

Ti'eatunnt 

When  tlie  diseaise  is  not  very  extensive  it  will  usually  yield  read- 
ily tn  treatment  of  the  carious  teeth,  if  there  lie  any,  careful  mechan- 
fil  oleausiuK  of  the  mouth  and  more  particularly  of  the  teeth,  and 
le  employment  of  antiseptic  mouth  washes,  such  as  thymol  (1 :  *2,0(X()t 
[aiD    (1 : 2(^)-600),  permanganate  of  potassium  (1:2,000-5,000),  or 
kte  of  iw»tA8sium  (1:25-10(1).     In  cases  of  severe  iufiamniatiou, 
'iaily  Mhen,  as  sometimes  happens,  ulceration  has  taken  phu'e, 
he  application  of  iotloform  to  the  edges  of  the  gums  may  render 
A  service. 

Stomatitis  Ulcerosa. 

Although  ulceration  of  the  mucous  membrane  may  occasionally 

arise  in  any  form  of  stomatitis,  yet  this  term  is  generally  reserveil  to 

dt>signate  an  affection  which  occurs  with  8|)ecial  frei^uency  iu  chil- 

'u  from  five  to  ten  ywirs  of  age.     The  disease  resembles  mercurial 

omatitis  so  closely  that  the  latter  is  generally  chissed  with  forms  of 

ler  origin  under  the  alxjve  term  or  under  that  of  stomjiciit^e  (J/mw*/- 

iii/t).     Tlie  term  ulcerative  sUimntitis  has  also  l)een  applied  with  a 

iweT  Higuificatiou  by  some  to  the  stomatitis  of  mercurial  poiaou- 

;,  but  it  has  been  shown  that  the  ilisease  may  be  pnxluced  by  other 

tlian  this.     Thus  among  the  c^mditions  of  etiological  moment 

been  given  dialjetes  mellitus  and  other  gi*ave  disturbances  of 

mtritiou    (scrofula,   ricketa)   and  unhygienic  surroundings;   but  of 

TV  great  imftortance  iu  this  relation  apj>eai-s  to  be  the  defective  care 

if  tite  moutli  and  teeth  and  particularly  an  accumnlation  of  tartar  an 

le  teetli.     These  conditions  seem  to  prevail  more  frwpiently  during 

period  of  eruption  nf  the  teeth,  and — a  fact  worthy  of  sjiecial 

ion — are  common  during  tlie  eruption  of  the  wisdom  teetli  even 

l|)  Ui  tlie  age  of  thirty  years. 

Fot  infre<|uently  also  a  sort  of  endemic  prevalence  of  the  disease 
been  note<l  iu  children's  hospitals,  and  occaaiomdly  in  annics 
L»fVert>n),     Possibly  many  of  these  "endemics"  might  have  been 
Vol    VTII  -2 
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found,  on  more  exact  investigations,  to  be  really  outbreaks  of  foot- 
and-mouth  disease,  or  perhaps  of  some  other  infectious  diseases  hav- 
ing buccal  complications. 

From  what  has  just  been  said,  one  would  seem  to  be  justified  in 
regarding  the  disease  not  as  a  specific  pathological  entity,  but  rather 
as  a  severe  form  of  stomatitis  which  may  be  produced  by  a  variety  of 
causes. 

Symptoms  and  Clinical  Course. 

The  clinical  course  of  the  affection  is  nevertheless  a  very  charac- 
teristic one.  It  always  begins  on  the  gums  and,  unless  it  assumes 
esi>ecial  gravity,  remains  in  this  region  and  in  the  adjacent  portions 
of  the  vestibule,  cheek  pockets,  and  borders  of  the  tongue.  As  in 
stomatitis  simplex,  the  gums  become  swollen  often  to  such  an  extent 
that  they  cover  the  teeth  which  seem  to  be  embedded  in  them.  The 
gums  are  spongy,  bleed  easily,  and  are  tender  on  pressure.  The 
free  border  is  frequently  covered  with  a  crumbly  or  pulpy,  yellowish- 
gray,  grayish-red,  or  brownish  mass  which  is  easily  brushed  off,  leav- 
ing beneath  it  the  very  vulnerable  and  in  places  already  ulcerated 
mucous  membrane.  At  the  same  time  the  mucous  membrane  of  the 
cheek  pockets  and  lips  becomes  spongy  and  swollen  so  that  the  teeth 
make  indentations  in  it.  The  color  of  the  mucous  membrane  is  a 
}>eculiar  opaque  red;  over  the  strongly  injected  membrane  lies  a 
cloudy,  thick  epithelial  mass  which  covers  the  former  like  a  veil. 

Ui>ou  this  red  stage  of  the  disease  follows  that  of  ulceration. 
Upon  the  parts  of  the  mucous  membrane  first  affected,  the  edges  of 
the  gums  and  the  corresponding  i)ortions  of  the  cheeks  and  lips, 
there  api)ear  irregular,  sharply  outlined  whitish-yellow  spots  of  epi- 
thelial necrosis,  beneath  which  there  often  collects  a  cloudy,  slightly 
purulent  fiuid.  These  little  vesicles,  however,  are  as  a  rule  of  short 
duration  and  are  soon  converted  into  ulcers  having  a  yellowish,  fatty 
looking  base,  with  irregular,  jagged,  strongly  swollen,  bluish-red 
e<lge8.  In  the  further  course  of  the  disease,  this  same  process,  at 
lu*st  confined  to  the  regions  above  mentioned,  may  involve  a  large 
part  of  tlie  mucous  membrane  of  the  mouth,  preferably  that  of  the 
l>orders  of  the  tongue  and  the  floor.  The  lesions  extend  quite  rapidly 
into  the  deei>er  poi-tions  but  spread  over  the  surface  for  the  most  part 
shtwly  and  to  a  slight  extent.  Usually  the  ulcers  have  a  thick,  fatty- 
looking,  vincous  coating,  resembling  the  fibrinous  exudate  in  pleurisy, 
which  at  first  in  adherent  and  gives  rise  to  bleeding  when  removed, 
but  later,  eHi>eoinlly  on  the  floor  of  the  mouth,  breaks  down  into  a 
pulj>y,  fatty,  reddish-gray  to  blackish-brown,  ill-smelling  mass. 

All  these  changes  are  from  the  l^eginning  accompanied  by  a  pecu- 
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,Ji«r  foul  odor  which  han  giveu  the  uame  "*  Mumlfaule"  to  the  diHea^e. 
'btH  (iilor  iucn^uaeB,  uud  at  the  Mune  tiui*^  thv  ditticulty  iu  &]>eiLking 
J  chewing,  which  wjvs  ut  fti'^t  «h^ht.  I>ocome.s  groator  and  to  it  dys- 
|>h;4^ia  i»  added,  thrse  troiiMet*  l>eiug  cause*!  chielly  l>y  the  ifdema- 
fitts  RwelliuK  of  the  tou^ue  and  cheeks  and  eventually  also  of  the  aoft 
[»nii8  of  tho  thrnut.  The  appetite  is  poor,  and  nutrition  suffei-s  in 
niHtx^ueuce  t»f  this,  of  the  dy^phaf^ia,  of  the  fever  which  is  a  fre- 
luent  nccomjMuiimeut  of  the  process,  and  also  of  the  often  very  severe 
Immiu^  pains  in  the  nxmtli. 

Up  t<>  this  time  a  rapid  hfidiu^  is  i^ossible  as  a  result  of  an  ai>- 

►ropriate  treatment,  hut  this  is  not  the  case  after  the  ilisease  has 

•d  upon  its  severest  sta^e.     Tliere  occur  then  an  exudati(m  into 

sockets  tif  the  t*»eth,  i»*rii)«teitis  of  the  alveolar  pn»c»*Hses,  hxjseu- 

iug  <iujiI  falling  of  the  teeth,  and  necrosis  of  the  jaw  bones.     In  mer- 

[rnrinl  stomatitis  tlwre  (k-cuth.  often  with  fri^htfid  rapidity,  alon^Avith 

i»?se  8yinpt4uus,  the  mercurial  cachexia  to   the   morbid  course  of 

hich  8Ciut*e]y  any  check  cjiu  l>e  oi)p*»se<l.     In  the  idiopathic  cases, 

i<mever,  even  during  this  sta^;e,  we   may  usually  effect  a  cure,  al- 

^ihoagh  j»erhaps  very  slowly.     Nevertheless  these  cases  sometimes 

drag  alouKf  with  cedematotis  iutiltration  of  the  soft  parts  al>out  the 

mouth  and  its  dcN>r,  in  the  neck  and  the  larynx,  and  finally  terminate 

fatally  with  symptoms  of  geuenil  septiceomia. 

Tt*tatment, 

The  treatment  should,  of  course,  be  directed  when  ix)ssible  to  a 
>niova]  of  the  etiological  factors,  such  as  mercurial  ixjisoning,  cari- 
teeth,  or  difficult  eruption  of  wisdom  teeth.  The  careful  cleans 
of  the  mouth,  which  is  the  tirst  and  most  im]>ortaut  indication,  is 
mifortunately  often  a  matter  of  the  greatest  difficulty  by  reason  of  the 
^extreme  tenderness  of  the  parts,  of  the  very  frequent  indamuiatory 
lowure  of  the  jaws,  auil  of  the  stiffness  of  the  lips,  cheeks,  and 
caused  by  the  enormous  cedematoas  swelling  of  these  parts. 
mnnval  of  the  dei'omposing  sloughs,  and  still  nion*  of  the  viHc<»ns 
lerent  membrane,  often  jireHents  the  givatewt  difficulty ,  but  uever- 
lUelestH  tlie  attemjU  to  do  tut  must  lye  most  diligently  ma<le.  Of  value 
in  this  direction  is  the  washing  out  of  the  buccul  cavity,  by  menus  of 
an  irrigator,  with  lukewarm  antisejitic  tluids. 

In  the  early  stages  astringent  and  antiseptic  month  washes  are 

<iD(lirateHh      Among   these   may   lie   mentione*!   solutions    of    lx»rax 

1(1 :30),  of  (x>t*ssiuTa  i>ermaugauate  (1  :'2,»)(K>-5,0(Xh.  tincture  of  myrrh 

>r  of  ratanhia  (twenty  to  twenty-five  drojM*  in  a  glass  of  water),  and 

!lv    prvtfissiuni   chlorate  (1:25)  which    has  long  enjoyed   the 

:   repute.     Another  mejisure  which  is  to  \m*  sti*ongly  recom- 
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mended  an  long  a»  there  are  no  thick  sloughs  or  ulcerations  present,  is 
the  application  of  the  solid  stick  of  silver  nitrate  to  the  borders  of  the 
gams.  An  appropriate  treatment  of  tliis  sort,  early  instituted  and 
energetically  carried  ont,  may  arrest  the  conrse  of  the  disease  before 
it  has  entered  upon  its  more  severe  stage. 

When  the  disease  is  already  in  a  grave  form,  chlorate  of  potas- 
sium and  iodoform  assume  a  prominence  as  almost  the  sovereign 
remedies.  In  spite  of  the  fre<iuent  occurrence  of  toxic  symptoms, 
many  physicians  still  advise  the  internal  administration  of  chlorate 
of  pTitassium,  and  experience  appears  to  prove  that  this  is  indeed  the 
most  effective  remedy,  especially  when,  on  account  of  the  great 
oedema  and  the  closure  of  the  jaws,  it  cannot  well  be  locally  applied 
to  all  parts  of  the  buccal  cavity.  It  is  said  to  be  excreted  iu  the 
saliva,  but  it  is  so  only  in  very  slight  degree,  for  on  an  average  ninety 
I>er  cent,  of  the  amount  administered  passes  away  unchanged  in  the 
urine.'  In  any  case  the  drug  should  be  given  only  on  a  full  stomach, 
for  clinical  experience  has  shown  that  its  x>oisonous  action  is  then 
less  readily  exerted.  From  2  to  5  gm.  (thirty  to  seventy-five  grains) 
must  lie  regarded  as  the  maximum  daily  dose.  Many  cases  are  on 
rec^^rd  of  death  after  the  administration  of  15  gm.  Instead  of  simply 
rinsing  the  mouth,  the  eflScacy  of  which  is  often  very  doubtful, 
if  much  swelling  of  the  parts  be  present,  painting  with  a  five-i>er- 
i'i'Ui.  soluti<»n  on  a  sf)ft  brush,  or  washing  out  with  the  irrigator,  or 
fliHH'^lviug  chlorate  of  {Kjtassium  tablets  in  the  mouth  may  be  recom- 

The  Ijest  antiseptic  for  use  iu  the  canty  of  the  mouth  is  iodoform, 
and  the  rubbing  of  an  ifxlofr)rm  paste  on  the  most  affected  parts  ren- 
ders exc<fllent  senice.  Iu  the  dejwndent  parts  of  the  mouth  (the 
fitMtT  and  the  gums  of  the  lower  jaw)  the  laying  of  strips  of  iodoform 
gau/fi  Uitweeu  the  gums  ami  the  tongue,  lips,  and  cheeks  is  the  best 
uuhIh  of  aj)plication  and  the  one  that  spares  the  patient  most.  The 
Htri|m  may  Ije  left  undisturl)ed  for  tweuty-four  hours  or  longer, 
and  then  the  washing  out  of  the  mouth  may  often  be  omitted  (dto- 
gether. 

In  ihti  wtxt'Tt'  casf'H,  after  tho  cure  of  the  stomatitis,  we  may  still 
liHV**  to  o|M*n  iK'riosteitic  Hlwscesses,  remove  se<iuestra,  and  treat  other 
sc'iurhf;  of  the  intlunimution. 

Thf!  imtrition  niust  Ih*  carefully  mjiiiituiued,  and  to  this  end  we 
must  resort  to  feeding  tlinmgh  an  (esophageal  tul>e  or  a  slender  Nela- 
tou'rt  ratlieter  passed  througli  the  nose,  or  i>osHibly  nutrient  enemata 
will  1m'  nccertsary.  This  is  of  great  importance,  otherwise  the  patient 
nmy  Huffer  very  rapid  loss  of  strength. 
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Stomatitis  Aphthosa. 

By  the  term  **  aphthse"  is  generally  understood  to-day  a  disease 
of  the  buccal  mucous  membrane  characterized  by  the  rapid  formation 
of  circumscribed,  white,  fibrinous  patches,  situated  in  the  epithelial 
layer,  for  the  designation  of  which  Billard  in  1823  reserved  specially 
this  old  Hippocratic  name.  Our  anatomical  knowledge  of  the  affec- 
tion has  been  recently  furthered  in  a  special  manner  by  the  investi- 
gations of  E.  Frantel.  The  deposit  of  fibrin  takes  place  between  the 
epithelial  cells,  which  are  destroyed  in  the  process,  those  in  the  im- 
mediate neighborhood  showing  an  extensive  mitosis  (Jadassohn). 
Beneath  the  fibrinous  plaque  the  connective  tissue  of  the  mucous 
membrane  is  abundantly  infiltrated  with  round  cells. 

Symptoms. 

The  clinical  picture  of  the  disease  is  very  characteristic.  Within 
a  short  time  there  appear  single  or  multiple,  white  or  yellowish 
patches,  varying  in  size  up  to  that  of  a  lentil,  which  are  surrounded 
by  very  red,  slightly  elevated  borders.  They  have  8hari>ly  defined 
limits  and  are  ordinarily  of  roundish  or  oval  form.  After  a  brief 
period  of  lateral  growth  the  plwjues  usually  undergo  rapid  involution, 
peeling  off  from  the  underlying  parts  from  their  edges  towards  the 
centre  while  at  the  same  time  the  surrounding  epithelium  presses 
forwards,  so  that  when  the  patch  has  finally  falleu  off  the  spot  is 
already  prorided  \nth  its  epithelial  c».A*eriug.  The  disease  is,  how- 
ever, usually  of  rather  long  duration,  for  new  patches  continue  to  ai>- 
I>ear  in  varying,  but  often  quite  lai-ge,  numbers.  We  therefore  are 
always  able  to  observe  the  i)rofe8s  in  all  possible  stages  in  the  mouth. 

Each  iudiridual  lesion  is  intensely  painful  and  gives  rise  to  a 
severe  burning  sensation,  in  consequence  of  which,  especially  when 
the  lesions  are  numerous,  mastication,  deglutition,  and  speech  are 
often  seriously  interfered  with.  There  is  commonly  at  the  same  time 
a  general  stomatitis  of  moderate  intensity,  and  a  slight  elevation  of 
temjjerature  together  with  general  malaise  are  not  rare,  e8i)ecially  if 
the  eruption  be  at  all  abundant. 

The  disease  affects  in  the  great  majority  of  cases  children  during 
the  first  dentition,  from  the  tenth  to  the  thirtieth  month  (Bohn), 
although  it  by  no  means  spares  atlults  and  very  young  infants. 
Women  suffer  from  it  quite  often,  esi^eoially  during  the  j^eriods  of 
menstruation,  pregnancy,  or  lactation.  The  affection  very  frequently 
also  accomi>anieH  other  general  or  oral  diseases,  but  apart  from  this 
we  know  very  little  of  its  etiology. 
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Its  relations  with  impetigo  of  the  skin,  noted  by  Bohn/  are  most 
interesting.  Anatomically  these  two  affections  differ  from  each  other 
only  in  the  fact  that  on  the  skin  little  vesicles,  filled  with  ffuid,  are 
formed,  while  in  the  mncoos  membrane  there  occurs  instead  of  these 
an  exudation  of  fibrin  in  the  epithelial  layer.  In  both  diseases  staphy- 
lococci have  repeatedly  been  found  (especially  Staphylococcus  pyo- 
genes aureus),  often  in  pure  culture.  Jadassohn  reports  also  that 
impetigo  vesicles  were  produced  by  inoculation  and  rubbing  of  aph- 
thous material  into  the  skin  of  a  patient  with  aphthee,  a  fourteen- 
months'  old  child.  Both  affections  present  a  very  superficial  infec- 
tious inflammation  in  the  epithelium  itself,  but  the  fibrinous  deposit, 
which  Jadassohn  says  is  present  also  in  the  impetigo  pustule,  is  most 
conspicuous  in  the  disease  of  the  mucous  membrane  of  the  mouth. 
Very  similsj  differences  may  be  observed  in  other  morbid  states 
affecting  both  integuments,  as  in  pemphigus  (Jadassohn),  variola 
(Bohn),  and  the  inflammation  caused  by  cantharides  or  tartar  emetic. 

The  role  which  the  staphylococcus  plays  in  the  production  of  the 
disease  is  not  positively  determined,  and  it  is  possible  that  this  form 
of  stomatitis  may  at  times  be  excited  by  entirely  different  causes. 

It  has  long  been  held  by  clinicians  that  aphthous  stomatitis  ac- 
companies diseases  of  the  most  varied  kind  of  the  general  organism  and 
of  the  mouth,  but  it  is  probable  that  they  only  prepare  the  soil  for 
these  pathological  changes ;  and  the  same  is  probably  also  the  ex- 
planation of  the  predisposition  which  "lymphatic,"  scrofulous,  and 
anaemic  children  show  for  this  disease  (Rilliet  et  Barthez"). 

Diagnosis. 

This  disease  can  hardly  be  mistaken  for  any  other,  except  for  the 
eruption  of  foot-and-mouth  disease  to  which  it  bears  a  close  resem- 
blance. But  the  severe  accompanying  stomatitis  and  the  marked 
general  depression  would  sen'e  to  distinguish  this  disease  from  aph- 
thf©  should  the  iM)88ibility  of  its  occun*euce  be  thought  of. 

Prognosis. 

Great  as  is  tlie  interest  which  this  disease  possesses  in  itself,  yet 
its  fliuical  inipoi*tance  is  slight.  Wheu  left  to  itself,  indeed,  it  causes 
mucli  (]iscouiff)rt  and  may,  in  the  case  of  small  children,  by  reason  of 
the  injurious  effect  which  it  lias  ujmu  nutrition,  l>ecome  au  affection 
of  some  gravity;  but  it  always  gets  well  si)outaueously,  and  is  espe- 
cially troublesome  ouly  because  the  numerous  crops  of  aphthje,  often 
recurring'  for  weeks,  make  the  patients,  esi>eciHlly  children,  cross  and 
in-ital>le.  It  is  stntt^d  by  some  rtuthoi-s  that  in  jioorly  nourished 
children  the  erui>tion  may  become  confluent  and  form  broad  a])hthous 
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liatcbes  which  may  cause  very  serious  iliscomfort.  Others  (Billard) 
have  Beeu  aphtha)  iiass  into  noma  or  ulcerative  stomatitis;  Imt 
probably  there  was  here  merely  a  coexisteuce  of  the  two  diseafles. 
CoiiHueut  aphthfu  is  the  only  form  of  uufavonilile  ]>r<>Kuosis,  and  this 
only  iu  so  far  as  it  witnesses  to  the  depreesed  Wtal  condition  of  the 
affected  individuals. 

K  Tre/itnteni, 

^^  Our  therai>entic  efforts  shciuld  be  directed  to  reducing  the  local 

^^  inflammatory  symptoms  and  with  them  the  pain.     Boras  in  rather 

^H  8tr<>ug  solution  (live  |)er  cent.),  preferably  in  glycerin,  is  a  favorite 

^^  remedy.     In  the  case  of  children  the  a^ldition  of  honey  to  this  aolu- 

^^  tion  is  to  be  recommended,  as  for  example : 


B  Borads. 5.0     gr.  Ixxt. 

Aqu»  dMtitUtie, 

Glyoeriai, 

Mellis  •le«piimiiti A&  80.0     3  L 

M.     !<lg.  To  bt!  applied  with  a  cnroel's-bair  brush  every  three  hours. 


Chlorate  of  iiotaKsium  increases  the  burning  very  nnpleasautly, 
4a  indeed  in  lesser  degree  do  all  the  remedies  employetl.  Dilute 
acetic  acid  and  very  cold  water  are  also  employed,  but  the  effect  of 
none  of  these  remetlies  is  very  marked.  In  case  of  rei>eated  attacks 
ci  aphthte  iu  the  same  indindual  we  should  endeavor  to  improve  the 
gaoeral  condition,  otherwise  we  cannot  do  much  for  them. 

Chhonic  Relapsing  Aphtha. 

Under  this  name  we  have  descril^ed  iu  our  Atlas  (Plate  xxx. .  Fig.  2) 
a  clearly  define<l  though  apparently  rare  affection,  of  which  we  have 
found  no  other  examples  reported  in  the  literature.  The  individual 
lesions  have  a  close  resemblance  to  those  of  aphthous  stomatitis, 
tlM»ir  i>ainfulnes8  espei'ially  is  fpiite  raarke<l.  Whether  the  pr<K*e9S 
itself  is  histologically  of  the  same  nature  as  that  of  tlie  affection  just 
oooBidered  we  are  unable  to  sny,  as  we  have  up  to  the  present  had  no 
opj>«^rtunity  to  make  any  comparative  studiea  of  the  two.  Our  l)elief 
is,  however,  that  trophic  (listurbauces  play  here  the  chief  role.  We 
have  seen  three  cast'H  of  the  diHease  in  am^mic  or  chlorotic  women 
between  twenty  and  forty  years  of  age. 

CUuical  Coitrtte. 

At  intervals  of  from  four  to  six  weeks  there  apj>ear  on  the  edges 
of  llie  tongue,  more  commonly  near  the  tip.  very  small,  at  most 
millet-K€»ed  si/inl,  su]»ei*tiiial  epithelial  defects.     Here  luid  there,  from 


24  MIKULICZ  AND  KtMJIEL— DISEASES  OF  THE  MOUTH. 

the  very  first,  there  are  seen  some  little  vesicles  of  the  same  minnte 
size.  These  axe  surroonded  by  a  narrow  inflammatory  ring,  which, 
in  the  course  of  four  or  five  days,  gradually  increases  to  about  the 
size  of  a  lentil.  The  number  of  these  lesions  varies  greatly ;  at  one 
time  we  see  only  one,  and  at  another  two  or  three  or  more.  The 
eruption  is  accompanied  by  a  mild  general  stomatitis,  as  indicated 
by  a  white-coated  tongue,  with  indentations  in  its  borders  from  pres- 
sure of  the  teeth,  slight  swelling  of  the  mucous  membrane  of  the  lips 
and  cheeks,  and  increased  salivary  secretion.  There  is  no  percepti- 
ble fcetor  of  the  breath. 

A  spontaneous  recovery  takes  place  as  a  rule  in  the  coarse  of 
eight  or  ten  days,  the  above-described  symptoms  gradually  subsiding 
and  the  epithelial  loss  being  repaired  without  scarring  or  leaving  any 
sign  behind.  Sometimes,  however,  new  lesions  api>ear  while  the 
first  are  healing,  and  new  ones  again  before  this  second  crop  has  dia- 
api>eared,  so  that  it  may  be  several  weeks  before  the  aflfection  finally 
disappears. 

The  erosions  are  spontaneously  painful,  but  especially  so  when 
touched,  and  in  consequence  talking  and  eating  are  very  difficult 
Apart  from  this,  however,  the  general  condition  is  not  seriously 
affected.  In  the  cases  seen,  any  dependence  of  the  disease  upon 
tuberculosis  or  syphilis  could  be  excluded. 

In  the  case  of  a  lady  under  our  care  we  were  able  to  observe  the 
regularity  in  the  appearance  of  the  attacks  during  a  period  of  eight 
months.  The  affection  was  influenced  neither  by  the  treatment  di- 
rected against  the  chlorosis  nor  by  local  measures  of  the  most  varied 
sort.  Local  a])plications  of  cocaine  had  a  too  evanescent  effect.  The 
greatest  relief  to  the  patients  was  obtained  by  superficial  cauteriza- 
tion with  nitrate  of  silver,  this  being  followed  usually  by  respite  from 
pain  of  several  hours'  duration. 

A  clinically  very  similar,  possibly  identical,  affection  was  ob- 
served by  us  once  in  an  otherwise  healthy  man,  forty-eight  years  of 
age,  who  had  at  the  same  time  leukoplakia  of  the  tongue.  For  the 
j>ast  five  or  six  years,  at  first  at  iutenals  and  later  nearly  continously, 
little  vesicles  had  api>eared  one  at  a  time  on  the  border  or  tip  of  the 
tongue ;  these  were  converted  in  two  or  three  days  into  erosions  from 
the  size  of  a  millet  seed  to  that  of  a  lentil,  which  disappeared  at  the 
end  of  four  or  five  days  more  without  leanng  any  traces  behind. 
The  lesion  was  (juite  ]minful,  although  not  so  much  so  as  in  the  casee 
fvccumng  in  chlorotic  women.  The  man  was  treated  with  remedies 
of  every  sort,  but  without  effect. 
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BeDNAIi's  Al'HTH^. 


Aa  suppleiueutary  to  the  prec-ediug  section  we  may  describe  here 
ct^rtain  (teculiar  prooeHseti  which  a]*e  olinen^ed  only  in  the  first  days  of 
life  and  whicli,  after  the  nTiter  who  first  afcnrately  described  them, 
have  heeu  called  Betluar's  ajttithte.  But  as  this  uauie  suj^K^^^ts  im- 
pro|)erly  tlie  previously  descril^,  typic»il,  and  entirely  different  affec- 
tion, it  is  [perhaps  better  io  adopt  the  name  proposed  by  Bosinski  ** 
of  Bednar's  platpies. 

The  affected  parts  are  cliaracterized  anatomically  by  a  marked 
thinning  of  the  ejnthcliuiu  of  wliicli  thei>*  sometimf*H  reiuuins  only  a 
wry  delicate  layer.  These  thiuueil  portions  are  sharply  defiuetl 
from  the  rest  of  the  epithelium.  The  submucosa  presents  no  changes 
in  the  part  beneath  the  epithelial  lesion. 

Upon  iuspivtiou  these  plaipies  are  seen  as  yellow,  sharply  defined 
spots,  which  have  a  very  typical  localiztitiou  on  the  mucous  mem- 
brane at  a  |M>int  correMpmiding  t*j  tht*  pdHtt-rior  lattral  iHirder  of  the 
hard  palate.  k>imitar  punctate  and  linear  yellow  discoloratious  are 
fouml  also  in  the  median  line  of  the  hai'd  palate,  looking  somewhat 
*  as  if  a  grain  of  millet  or  something  similar  had  been  pushed  under 
the  mucous  membrane."  At  tU^Hc  iH>iuts  we  find  anatomically,  in 
mldition  to  the  thinning  of  the  epithelium,  a  dejw^it  of  the  80-calle<l 
**eiiithelial  pearls"  (Epistein),  wliich  wei^  evidently  pushed  out  by 
the  rl*>sure  of  this  fcetal  suture,  and  n'main  hei-e  f<jr  a  while;  they 
are  gradually  absorbed  in  the  course  of  time. 

Opinions  differ  as  to  the  m<xle  i»f  origin  of  these  plaques.  Most 
writers  hold  that  in  these  cases  the  desqiuimation  of  the  general  in- 
tc^gument  which  tak(*A  place  during  the  firat  ibiys  tjf  life,  is  8j>ecially 
tsiarke^l  in  the  mucous  meml)ntut*  of  the  mouth.  The  excitiug  cause 
is  found  in  pressure  on  the  tougu«  in  nursing,  and  similar  iuliueuces 
which  are  ejcertetl  upou  this  thin  mi'imbrane  loosely  attiiched  to  the 
firmer  umlerlying  parts.  But  nursing  cannot  alone  be  resi>onsiV»le, 
for  Rosinski  lias  descril>ed  a  similar  thinning  of  th<^  epitheliiim  in  a 
BtiUdioi-n  child.  This  ahio  disproves  the  thettry  that  the  lesions  are 
the  r**«)ult  of  raechanical  injury  inllicted  during  the  usual  freiiuont 
cleaiming  of  the  mouth  (»f  the  newly  Iwrn  (P.  Baumm  ").  Both  of 
these  fa<'tf»T9  may  be  of  moment  by  effecting  a  det>osit  of  micro- 
organisms  on  the  areas  of  thinned  epithelium,  and  thus  leading  to 
exudation  in  the^e  regions,  but  they  are  not  tlie  original  cause  of  this 
(htnning. 

The  ]ila(|Ut«  ap|iear  in  themsehes  it^  be  of  very  minor  im]>ortance. 
They  cause  no  iuoonvenience,  the  infzuits  uuxae  quietly  a^  if  nothing 
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were  the  matter.  But  evidently  these  lesions  offer  a  favorable  soil 
for  the  invasion  and  growth  of  pathogenic  micro-organisms,  as  has 
been  demonstrated  in  the  case  esx>ecially  of  the  gonococcus  by 
Rosinski.  They  heal  Bi>ontaneously  in  the  course  of  a  few  days. 
Whether  the  prophylactic  measure  advocated  by  Baumm,  of  abstain- 
ing from  cleansing  the  mouth  in  the  case  of  new-bom  children,  is  to 
be  recommended  remains  to  be  determined.  Baumm*s  statistics 
seem  to  speak  in  favor  of  it. 

Erysipelas. 

In  very  rare  cases  we  find  erysipelas  of  the  face  invading  the 
mucous  membrane  of  the  mouth.  This  disease  is  characterized  by 
a  diffuse,  very  intense  redness  of  the  mucous  membrane  which  is 
usually  dry  and  exceedingly  painful.  More  rarely  there  is  saliva- 
tion. The  redness  and  swelling  are  most  characteristic  on  the  soft 
palate  and  uvula,  and  the  latter  may  become  swollen  to  an  enormous 
size.  There  is  from  the  beginning  considerable  pain  on  eating,  and 
when  the  isthmus  and  pharynx  are  markedly  affected  swallowing 
may  be  wholly  impossible. 

A  positive  diagnosis  of  erysipelas  can  be  made  only  when  there  is 
a  similar  affection  of  the  skin  of  the  face  at  the  same  time  or  imme- 
diately preceding  or  following  that  of  the  mucous  membrane.  Other- 
wise we  can  only  say  that  there  is  a  severe  infectious  stomatitis. 

Profjuosis. — In  an  inflammation  of  this  sort,  the  deei>er  tissues 
very  readily  become  involved;  thus  the  tongue  may  be  greatly 
swollen,  adding  not  a  little  to  the  discomfort.  The  process  may  also 
spread  to  the  throat  and  possibly  lead  to  suffocation  from  inflamma- 
tory oedema  of  the  epiglottis  and  aryepiglottic  folds.  Even  apart 
from  this,  the  ]>rognosis  of  such  a  severe  infectious  disease  of  the 
mouth  and  throat  is  quite  grave,  for  the  inflammatory  process  may 
easily  involve  the  connective  tissue  of  the  neck  or  of  the  mediastinum, 
ami  give  rise  to  an  infectious  pleurisy,  pneumonia,  or  pericarditis. 

In  the  freafmenf  of  this  affection  we  must  keei>  the  mouth  clean, 
allow  ])ipces  of  ice  to  dissolve,  and  if  necessary  practise  scarification 
of  the  inflamed  i>arts.  Sf)metinies  the  extensive  swelling  of  the 
tongue  necessitates  a  tracheotomy.  The  patient's  strength  must  be 
maiiit)iiiip<l  by  means  of  stimulants,  niul  of  artificial  feeding  through 
a  Nelat^m's  catheter  i>assed  through  the  nostrils. 

Noma. 

On  reading  the  publications  of  ]w<liatric  physicians  and  surgeons 
from  the  I>eginnin^^  of  the  present  century,  the  impression  is  almost 
conveyed  that  noma,  at  least  with  us,  has  verv  much  lessened  in  fre- 
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quenor.  But  even  formerly  it  rei»resente<l  a  disease  which  was  in 
general  rather  rare,  thoa^h  it  often  enough  attacked  a  large  number 
of  j>Hti*^uts  in  certain  chiMretis  liospitals.  In  spite  of  this  re]>eatetl, 
almr^t  endemic  occairrence,  the  view  that  noma  in  an  iufectiouH  ilis- 
ease  ban  luitil  the  present  time  always  l>een  rejected;  at  all  events 
thiH  fjir  nn  positive  prtxif  of  its  conta^'iousuess  has  l>eeu  furaished, 
auil  least  of  all  hiw  any  one  as  yet  socceedeil  in  tindiug  a  character- 
istic micro-organism  for  it. 

It  should  be  stateil,  however,  that  Schimmelbusch  "  cultivated 
from  a  case  of  noma  some  short  bacilli  which  hiul  a  pathogenic  effect, 
but  on  inoculation  failed  to  prwiiice  truly  characteristic  symptoms  of 
the  disease.  In  a  case  at  the  Strassburg  medical  clinic,  that  of  an 
adult,  bacilli  were  cultivated,  though  not  until  after  death,  from  the 
blixxl  taken  from  the  heart  and  the  greatly  enlarged  spleen.  These 
bacilli,  on  Ijeing  inocnlat^nl,  repeatedly  caused  abscesses  and  ulcera- 
tions, esjiecially  when  iuj*H*t«Hl  into  the  oral  mucosa  or  submucosa 
through  an  inflammatory  crust  previously  i)roduced.  But  even  these 
experiments  did  not  lend  to  unqncstionablo  r«^snlts. 

Noma  is  pre-eminently  a  disetise  of  childhood;  adults  are  very 
rarely  attacked  by  it,  tliough  a  numljer  f>f  such  cases  have  l»een  re- 
I>'>rteil.  V.  v.  Bmns/*  among  al>out  413  cases  coHectetl  by  him, 
foonil  only  11  in  i>ersons  l>etween  the  fifteenth  and  the  seventieth 
yeftr  of  life.  In  infancy  the  disease  is  also  quite  rare;  v.  Brans  re- 
ferring to  but  6  cases.  In  view  of  this  fact  the  affection  lias  been 
thought  to  have  some  connection  with  the  eruption  of  the  teeth ;  but 
the  relation  is  a  very  doubtful  one.  The  inliuence  of  several  other 
fa<'t4>rH  Lh  more  j>ositive  in  the  develoxmient  of  noma. 

In  the  tii"st  i»lace  shoiUd  Ikj  mentioned  antecedent  diseases*  whether 
general  or  of  the  oral  cavity.  Noma  i>ccurs  with  ert|»ecial  fre<iuency 
after  measles — the  statistics  in  alxnut  one-half  of  the  cases  state  that 
meanles  precedeiL  AuKiug  antecedent  diseiises  scarlatina,  typlioid 
ferer,  pneumonia,  and  many  others  are  also  reportetl.  The  use  of 
mercnry  iu  these  diseases,  esiHH*ially  the  internal  exhibition  of  cal- 
omel, has  often  l>?en  particularly  given  as  the  cause.  It  is  certjiiu, 
however,  tliat  quite  a  numl>er  of  cases  of  noma  <xrcur,  iu  which  al»s<v 
Intely  no  mercury  hiul  previously  been  given;  v.  Bruns  has  tabulated 
many  such. 

Meuti«>n  should,  however,  lie  made  of  the  fm^t  that  the  m<»st  recent 
detaile<l  ilescription  "  again  reverts  to  this  view,  injismuch  as  it  iMves 
ulcerative  stomatitis  as  the  protlrome  of  noma;  that  such  an  intlam- 
matiou  is  often  canseil  by  the  use  of  mercury  has  been  already 
mimtioned.  \a  a  mattrr  of  fact,  noma  l»is  l)een  rt^pf^ftti^Uy  olwen'wl 
as  a  setjuel  of  ulcerative  stomatitis,  and  it  is  quite  p*>s.Hible  that  these 
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two  processes  may  develop  one  from  the  other,  but  thus  far  it  is  by 
no  means  proven  that  noma  is  constantly  preceded  by  an  ulcerative 
stomatitis. 

It  is  certainly  possible,  and  lias  been  assumed  by  various  authors, 
that  all  these  antecedent  affections  are  nothing  but  an  incidental  cause 
for  the  outbreak  of  the  process.  The  same  remark  applies  to  the  fact 
that  noma  attacks  almost  exclusively,  or  at  least  mainly,  anaBmio 
and  ill-nourished  children. 

Still  more  oljscure  are  the  climatic  and  hycal  influences  often  cited 
as  etiological  factors.  It  seems  indeed  as  if  a  damp,  rainy,  and  foggy 
climate,  and  a  moist,  marshy  soil  favor  the  occurrence  of  noma ;  it 
has  long  been  ciistomary  to  ascril>e  to  this  reason  the  frequency  of 
the  disease  in  low  coast  lauds,  esi)ecially  Holland. 

The  difficulty  of  answering  all  these  etiological  questions  appears 
to  lie  in  the  fact  that,  owing  to  the  rarity  of  the  disease,  at  least  now- 
adays, no  one  is  in  the  position  of  dealing  with  a  large  number  of 
personal  observations,  and  thus  the  opportunity  for  careful  study  ia 
lacking ;  and  furthermore  l)ecause  the  disease,  as  a  rule,  is  not  noticed 
until  far  advanced,  when  it  i-ajiidly  runs  its  coui-se  to  its  termination. 

A  purely  theoretical  conception  of  noma  still  deserves  mention. 
In  view  of  certain  other  gangrenous  processes  l>eing  dependent  ui>on 
nerve  disease,  an  affection  of  the  third  branch  of  the  trigeminus  has 
been  assumed  as  an  etiological  factor  by  AA'orouichin.  Wliile  it  is 
true  that  the  ramifications  of  this  nerve  in  the  gangrenous  mass  are 
seen  to  be  likewise  necrotic,  tliis  is  only  what  would  naturally  occur, 
and  further  proof  in  favor  of  this  view  has  not  hitherto  l)een  furnished 
by  any  observer.  Division  of  this  nerve,  followed  by  the  injection  of 
ciiltures  of  the  above-mentioned  bacillus,  which  was  j>ei'formed  in  the 
laboratory  of  the  Strassburg  medical  clinic,  has  led  to  no  positive 
results  and  other  experimenters  have  succeeded  no  l)etter.  Primary 
diseases  of  the  vessels  have  also  l>eeu  assumed,  but  no  proof  has  l>een 
furnished  in  substantiation. 

On  the  whole,  the  jn-oeess  shows.  api>arently,  the  greatest  simi- 
larity to  hospital  gaugi'eue  and,  like  the  latter,  it  seems  to  have 
materially  decreased  in  frecpieucy.  Still  the  failure  of  noma  to 
spread  endemically,  as  contrasted  with  the  regular  endemic  ap|)ear- 
ance  of  hospital  gangrene,  must  be  emphasized  as  an  essential  dif- 
ference. The  latter  disease,  too,  is  so  little  known  etiologically  that 
the  comparison  leads  to  no  jiractical  result. 

Sj/mpfoms  and  CUnicol  Course. 

Clinically  the  coui-se  of  the  disease  is  extremely  characteristic. 
The  prodromes  consist  mostly  in  the  signs  of  a  moderately  severe 
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BtomAtitis — salivatiou  ami  offensive  breath,  analogous  to  those  occur- 
ring in  ordinary  stomatitis.  Next  there  deveJops  almost  coustautly 
cm  tilt*  iink'ous  memliraue  l)Ptween  the  angle  of  the  mouth  and  the 
o]M^uiij^  of  Steno*H  dmt,  opjiosite  the  first  or  second  molar,  a  vesi- 
cle which  is  at  first  bhiisli-red  bnt  soon  becomes  darker  or  blackish 
in  color.  At  the  same  time  api>earH  the  very  characteristic,  disgiiBt- 
ing  tMlnt  of  ^anj^reue  which  ciunot  be  ut.'curutely  descrilketl  but  re- 
8e4ubl«>«i  that  of  a  corpse  or  of  decomposition.  Even  in  this  fii-st 
Bta^e  the  alTected  check  is  striking  by  its  marked  swelling  and  the 
ansociateil  exti*eme  x>alhir  which  imparts  to  the  patient  a  jjeculiar 
ftHjMH't  of  Hoffering.  The  swelling  incrcjises  rapidly  and  scxm  extends 
into  the  region  of  the  eyes  and  the  nose;  at  the  same  time  it  becomes 
ever  l>rawnier,  the  hardness  l^eiug  at  first  confined  to  the  region  of 
the  le«ioQ  bnt  soon  spreading  farther  and  farther,  until  at  last  the 
wh4>le  cheek  presents  an  infiltrated  surface  which  is  as  hard  as  a 
iNvird  but  retains  for  the  time  its  pallor  so  that  it  aj)i>ear8  as  if  coated 
with  wax  or  oil.  In  themean  time  the  gangrenous  disintegi'ation  pro- 
gressea  swiftly  on  the  mucous  surface;  the  fcetor grows  more  intense; 
ihe  Teeicle,  which  w;w  livid  at  first,  changes  to  a  bluish-bhiek  or 
brownLsh-black  surface  ever  widening  in  extent  luid  soon  occupying 
the  entire  inner  side  of  the  cheek.  By  the  time  the  process  has 
a<U:au<'ed  so  far,  perforation  towards  the  exterior  has  generally  biken 
place:  with  the  increase  of  the  brawuy  infiltration  there  appears,  as  a 
Tule  suddenly,  up(m  the  outer  skin  at  a  point  corresponding  t^>  that 
first  alTectetl  on  tho  inner  stirface,  a  bluish-reil  spot,  usually  sur- 
tonndetl  !>v  a  nam^w,  vivid  red  lK>rder. 

This  enlarges  rapidly,  always  l>ordered  by  the  re<l  inflammatory 
areola,  witli  the  stejuly  inci-ease  of  the  pale,  hanl  infiltration.  At 
the  same  time  the  lesion  gnulually  assumes  more  and  more  the  brown- 
iiih-black  color  of  gangrene.  The  tissues  within  it  disintegrate 
gepeiTally  to  ajiultacctius  or  shreddy,  moist,  extremely  ofi'ensive  mass, 
inteiBpersod  with  fat  droplets,  which  can  be  easily  removed  with 
fiitvepH  or  the  lik*'.  In  this  way  the  i»erforatiou  enlargea  st4>iulily, 
pMtches  the  angle  of  the  moutli  and  extenils  Imckwartls,  upwards,  and 
doii'nwanls.  The  entire  upiM>r  anil  lower  maxill/e  as  far  as  tlie  oar  and 
beyond  it,  and  up  as  far  as  the  eye,  may  in  this  way  be  laid  bare  in  a 
wry  short  time.  The  destruction  of  tissue  may  even  extend  far  down 
the  m«ck  to  the  supracLivicular  fossa  and  to  the  acromion. 

After  a  more  or  h'ss  extensive  sprejul  the  gangrene  may  l)ecome 
demikix'ated  or  death  may  ensue.  In  the  former  case  tlie  gangrene 
U*  Kpn*ml,  the  zone  of  demarcation  liecomes  liroader  and  of  a 
Irid  rwl  color,  the  hrawny  iufiltratiuu  of  the  sun-oundiug  tissue 
leflaens  and  gives  ]»lace  tii  slight  reddening,  the  gangrenous  masses  are 
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cast  off  br  \'igoroii8  grauiilatious.  The  denuded  ]>c>ue8  usually  pre- 
«eut  wide  aud  deep  ueoroses,  auJ  it  may  tiltt*u  tiike  n  loug  lime  uutil 
the  sequestra  are  completely  oast  *»!!'.  Fiually,  lunvpver,  everythiufj 
is  covered  with  grauulatiou  tissut*  uud  the  defpct,  which  is  often  euor- 
mou8,  bojLcius  tu  l>e  covered  with  eititheliuiu  proliferating  from  the 
iuai*giu8,  aud  is  closed  very  lai-goly  by  th©  cicatricial  couti*actiou  draw- 
ing ti>gether  the  healthy  fikiu  of  the  suiTouudiug  regions.  It  is  often 
surprising  how  greatly  the  defect  is  thus  diminished;  generally,  how-] 
ever,  distressing  deformities  remain,  whose  oj)erative  removal  may 
present  extreme  difticulties. 


Fio.  1.— XoDia.    (.From*  photogr«pb  taken  In  tlusBrebUu Surgical  CUxilc.) 

The  appeArance  prefient«<l )»'  fiilly  develnped  noma  is  veil  stiowD  In  FIrr.  1.    The  eiffht-yMr-oM 

Sri  there  repre^'atLtl  had  hud  mvasliie  el^ht  iuudOm,  aud  diphtheria  threv  mouths  before.  For 
r««  weeks  she  had  )iad  a  frvf-rwiih  pQciimonlA.  Thr<  swt«lltnf(  of  thechrfk  was  flntt  notloedooa 
week  before  the  plcnn-e  vra^  taken,  aii«1  iK'rforation  externally  appearinl  two  rlavK  l^cfon*.  lu  spfta 
of  removal  of  the  Rangreuous  tiiuues  iht*  procesa  couttnueU  to  advaD(.M>,  audi  four  da>'8  later  tha 
child  died  exhausted. 


In  the  earl^*  stage  of  recovery,  however,  the  morbid  pi*oceRs  may 
l)e  rekimiied  and  may  eventually  even  terminate  fatally  or  may  again 
commence  to  heal;  a  case  of  recovery  after  two  relapses  has  been  re- 
ported by  Euder.'*     But  on  tlie  whole  relapses  ar*^  f]uite  rare. 

In  about  seventy  j^er  cent,  of  the  coses  (v.  Bnuis ;  the  numl^er 
is  probably  too  high)  death  ensues,  eitlier  by  simple  esliaustion,  the 
result  of  the  continual  absorption  of  septic  material  ami  the  impeded 
nutrition,  or  h\  meta.static  septic  disease,  particularly  of  the  kidneys. 
Albuminuria  and  heematuria  usually  precede  the  fatal  terniiuatiou; 
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liut  Heptic  pueumonia,  myocarditis,  euteritis,  aud  the  like,  are  also 
often  reported. 

It  is  often  difficult  to  determine  the  duration,  since  the  disease, 
as  a  rule,  is  not  recognized  until  it  has  been  present  for  some  time ; 
generally  it  seems  to  vary  between  one  and  two  weeks.  There  are, 
however,  foudroyant  cases  that  terminate  fatally  in  a  few  days,  while 
some  very  rare  cases  run  ciuite  a  chronic  course,  an  instance  of  which 
is  rei>orted  by  v.  Bruns. 

The  general  condition  varies  remarkable* — sometimes  the  patients 
are  bright,  they  sleep,  play,  eat,  and  drink  with  zest,  despite  the  dis- 
gusting ichor  they  imbibe  at  the  same  time,  and  their  temperature 
is  but  slightly  increased;  at  other  times  there  is  high  fever  inter- 
rui)ted  by  rigors,  with  rapid  decline  of  the  vital  forces  from  the 
liegiuning.  The  pain  is  rarely  severe,  though  occasionally  it  is 
marked.  Towards  the  end,  when  septic  metastases  and  high  fever  set 
in,  the  patients  may  become  stuporous  and  delirious ;  but  often  the 
mind  remains  remarkably  clear  until  near  death. 

A  primary  localization  of  the  disease  in  a  part  other  than  that 
above  mentioned  is  very  rare ;  a  few  times  it  has  been  observed  to 
begin  in  the  anterior  sublingual  region  (as  in  the  oft-quoted  Strass- 
burg  case  of  a  man,  aged  twenty-one,  previously  perfectly  healthy, 
and  living  under  the  best  external  conditions)  and  at  no  other  point. 
In  some  isolated  cases  analogous  processes  were  likewise  present  upon 
the  external  genitals,  at  the  anus,  or  on  the  auricle,  the  course  of 
which  was  the  same. 

DingnosiH. 

The  diagnosis  is  evident  from  the  symptomatology  descril)ed 
above;  a  mistake  is  scarcely  i)ossible  when  the  condition  is  fully 
developed.  At  most  the  very  first  stage  might  remain  undiagnos- 
ticated,  especially  when  an  ulcerative  stomatitis  has  preceded.  Some 
degree  of  attention,  however,  vnM  usually  assure  a  timely  diagnosis. 

PrognosiH. 

The  prognosis  may  be  stated  as  very  bad  generally;  with  a 
mortality  of  seventy  i)er  cent,  the  pro8i>ect  of  recovery  in  individual 
cases  is  slight  indeed.  Still  there  is  some  room  for  hoi)e  when  the 
disease  comes  early  under  treatment,  when  the  gangrenous  eschar 
shows  a  tendency  to  become  limited  at  some  i>oints,  and  is  demarcated 
by  healthy  granulations,  and  when  the  general  vigor  in  the  mean  time 
has  l»een  maiutainetl.  On  the  other  hand,  we  must  not  hoj>e  too  soon, 
for  even  after  complete  demarcation  of  the  gangrene  death  has  been 
obsen*ed,  with  or  without  relajwjes,  from  exhaustion  or  general  sepsis. 
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Treatment, 

The  treatment  under  these  conditions  is  extremely  unsatisfactory. 
But  since  recovery  is  occasionally  observed  in  what  are  seemingly 
the  most  alarming  cases  we  must  never  remain  inactive.  At  the 
outset  it  might  perhaps  be  rational  to  excise  the  diseased  spot,  fully 
removing  the  surrounding  relatively  healthy  tissue.  But  it  seems 
that  the  morbific  agent  very  early  saturates  the  tissues  round  about, 
for  despite  thorough  extirpation,  gangrene  often  immediately  recurs 
in  the  wound  of  operation.  Still  by  this  means  a  horrible  slough 
has  been  removed  and  thus  a  better  chance  is  offered  to  palliative 
treatment.  The  danger  that  more  might  be  extirpated  than  would  be 
destroyed  by  the  gangrene  is  surely  but  slight,  since  the  process  gen- 
erally does  not  come  to  a  standstill  until  the  greater  portion  of  the 
cheek  has  sloughed  off.  Besides,  as  the  hemorrhage  from  the  infil- 
trated tissues  is  remarkably  slight,  there  is  no  danger  to  be  appre- 
hended in  that  direction. 

This  extirpation  has  been  largely  performed  by  means  of  the 
Paquelin  cautery,  in  the  hope  that  the  red  heat  would  at  the  same 
time  disinfect  the  wound  of  operation.  Since,  however,  we  are  un- 
able as  a  rule  to  operate  in  umjuestionably  healthy  tissue  this  advan- 
tage is,  to  say  the  least,  doubtful;  and  the  eschar  of  the  cautery 
may  occasionally  become  at  once  gangienous. 

Unfortunately  none  of  our  antiseptics,  powerful  though  they  are 
otherwise,  seems  to  be  effective  against  the  organisms  of  noma — 
sublimate  and  iodoform  fail  us  altogether.  Tlie  reason  probably  is, 
that  upon  the  wound  surfaces  we  are  not  dealing  with  the  actual 
morbid  focus  which  is  situated  farther  away  from  the  gangrenous 
part. 

Formerly  noma  was  treated  almost  exclusively  with  caustics, 
preference  having  l^een  given  to  strong  mineral  acids,  especially  hy- 
drochloric acid.  Nowadays  the  use  of  concentrated  carbolic  acid 
might  be  considered,  Init  no  exi>erieuce  with  this  agent  has  been 
reported. 

Great  value  is  to  l)e  attached  to  approi>riate  and  plentiful  nutri- 
tion; it  is  often  necessary  to  feed  the  children  systematically. 

It  hardly  requires  special  mention  that,  owing  to  the  intolerable 
foetor  emanating  from  a  case  of  noma,  the  patient  should  be  isolated 
if  possible,  and  that  the  greatest  cleanliness  and  fre<iuent  change  of 
the  dressings  are  necessary  when  the  disease  is  progressing. 
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Stomatitis  Qonorrhoeica. 


on  of  the  oral  caWty  with  ^onorrhij^a  haa  only  in  i-eceut 
ret-eived  Home  attention.     Rowin><ki*8  '*  paper  in  particular  has 
ded  to  our  knowledge,  thongh  the  casea  in  which  gonorrhcpal  infec- 
on  baa  been  jM^itively  demonHtrateJ  are  still  rare. 
InadultH  the  infection  haH  been  most  frecjueutly  olmen'ed  as  th^ 
alt  of  an  unnatural  coition  in  which  the  oral  cavity  is  made  to 
parttci|Mite  actively  or  i>aHHively  in  variouH  wavH.     Besidew  it  is  easily 
ible  for  gonorrhteal  secretion  to  l>e  ina^lvertently  carried  to  the 
by  the  fingers,  etc*. ;  indeed  the  fact  that  such  trauHfer  htis 
rarely  observed  even  indicates  that  this  mucous  membrane 
l»ut  a  slight  pretiisposition  to  gonorrhuwil  diseaHe. 
The  infection  of  the  oral  cavity  in  the  newborn  during  or  imme- 
ly  after  lalx>r  is  undouble<lly  brought  about  in  the  same  way  as 
of  the  conjunctiva;  the  infectious  material  is  as  likely  t<:>  reach 
one  part  as  the  other  and  not  rarely  both  organs  are  infected  at  the 
time. 
Tilt-  demcjimtration  of  the  gouoeocci  by  the  micro8coi>e  has  been 
ected  in  only  a  small  imuil>er  of  cases,  and  by  cultivation,  so  far  aa 
know,  in  none. 

Syn^ptcma  and  Course, 


te 


The  course  of  the  disease  is  apparently  different  in  the  a<lult  and 
in  the  infant;  that  in  the  latter  has  lieen  descril>e<l  at  length  by  Ro- 
simki ;  little  is  known  about  the  disease  in  the  former. 

Id  the  adtdl  it  is  stated  that  the  mucous  membrane  of  the  oral 
carity  U  at  first  bright  reil,  hot  au<l  dry,  tumid  and  very  painful; 
tb«w«  s^inptoms  l»eing  mt^tt  jironouncetl  on  the  mucous  membrane 
of  the  lijis,  the  gums,  the  floor  of  the  mouth,  the  lower  surfai*e  and 
tho  htteral  margins  of  the  tougue.  lu  the  further  course  thick  puru- 
lent exudates  form  U]k>u  the  gums,  the  tongue,  and  the  palate.  The 
have  been  rei»eat4Mlly  described  as  pseudo-membranous  and 
Vi  aaid  that  they  can  he  |>eeled  off,  leaving  exposed  an  excoriated, 
ing  mucosa  (Cutler) ;  later  on  they  certainly  become  more  puni- 
:.  Imt  fti'curate  infonnatiou  about  these  details  has  lieen  gathered 
inly  in  tlje  newlH>nL 

In  the  neirftfjtn  the  first  symptoms  were  studieil  in  fi\'e  cases  by 
Rosinski.  five  to  tw^elve  days  after  birth.  The  disease  manifests  itself 
at  tirst  iu  the  form  of  u  diffuse  stomatitis,  characterized  chiefly  by 
A  bluish  or  rosy  red  color,  though  not  rarely  it  is  abeent.  The  sig- 
Vot.  vtn  -3 
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nificant  feature,  however,  is  the  development  of  peculiar  yellowish 
discoloratioDS  confined  to  definite  locations.  According  to  Bosinski's 
description  they  appear  at  first  only  in  the  epithelial  layer  which 
forms  a  smooth  surface  over  the  exudate;  subsequently,  about  the 
third  day  and  later,  this  epithelial  covering  is  lost  and  the  exudate 
lies  free  on  the  surface.  In  this  way  the  color,  originally  yellowish- 
white,  becomes  more  of  a  pus  yellow ;  at  the  same  time  its  surface, 
formerly  barely  prominent,  projects  above  the  rest  of  the  mucous 
membrane.  In  the  further  course  there  develops  around  these  x)atche6 
a  zone  of  demarcation  which  was  lacking  before  or  was  only  faintly 
marked,  and  gradually  narrows  the  deposit,  whose  thickness  also  les- 
sens. In  the  beginning  of  this  stage  of  retrogression  the  deposits 
may  still  form  a  kind  of  i)8eudo-membrane ;  but  soon  they  represent 
a  layer  of  pure,  moderately  thick,  yellow  to  yellowish-white  pus,  or 
a  pulpy  mass  of  the  same  color,  which  seems  to  l>e  composed  of  shreds 
of  epithelium,  pus  corimscles,  and  detritus.  After  scraping  or  wiping 
away  these  pseudo-membranous  sloughs  a  nearly  smooth,  yellowish, 
and  in  later  stages  slightly  bleeding  surface  is  exposed,  though  it  is 
very  soon  again  covered  with  epithelium  without  any  perceptible  cica- 
tricial formation. 

These  processes  run  their  courae  only  at  some  definite  points. 
They  may  spring  from  the  above-descril>ed  "Bednar's  plaques," 
thence  they  spread  to  the  raphe,  to  the  anterior  palatal  arches,  and 
backwards  to  the  posterior  margin  of  the  alveolar  process  of  the 
upi>er  maxilla ;  or  they  occupy  the  anterior  third  to  two-thirds  of  the 
dorsum  of  the  tongue,  though  the  margin  measuring  about  2  to 
6  mm.  always  remains  free;  or  again,  they  are  found  upon  the  free 
borders  of  the  alveolar  processes  of  both  maxilla)  in  the  region  of  the 
oral  fissure  from  which  they  extend  now  and  then  to  the  frenulum  of 
the  tongue  or  that  of  the  lip  or  for  some  distance  on  each  side  of  it. 

Despite  their  wide  8i>read,  these  alterations  cause  as  a  rule  exceed- 
ingly slight  functional  disturbancs.  Of  Rosiuski's  little  patients 
only  two  suffered  considerably ;  one  of  them,  however,  more  in  con- 
sequence of  the  simultaneous  occurrence  of  a  gonorrhoea!  conjunc- 
tivitis, the  other  from  an  associated  attack  of  thrush.  The  act  of 
nursing  in  particular  was  not  at  all  disturbed.  The  course  is  very 
variable  in  duration — four  days  in  the  mildest  to  four  weeks  in  the 
severest  case.  Perfect  recovery  without  any  permanent  effects  always 
ensued. 

Diar/nosis. 

The  localization  of  the  deposits  is  so  striking  that  from  this  cir- 
cumstance alone  the  diagnosis  can  hardly  be  in  question  if  the  oral 
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iriiy  is  inspected  at  all.  Considering  in  addition  the  slight  distmb- 
aiiioeH  resaltiug  from  the  disease,  its  occurrence  a  few  dujTB  after  birth, 
^^be  x>068ible  presence  of  gouorrh<i^al  infection  at  (^ther  iH^inte,  imd 
^^erliAps  the  demonHtnition  of  gou(>rrh<jB»  iu  the  mother,  there  will 
acaroely  remain  any  doubt  aa  to  the  nature  of  the  disease,  even  if 
gonococt'i  cannot  Ije  diflt!overe<l  nnder  the  micrnHt'oi>n.  In  RoninHki^s 
oases  they  were  always  found,  though,  owing  to  the  numerous  other 

ticni-orgHniBnis  likewise  present,  often  only  with  difficulty  (a  very 
in  coating  of  the  nia^ui  upon  the  cover  glassV  The  identification  of 
e  gonooxx-i  by  Gram's  method  is  demanded  nowadays  in  demou- 
stmting  the  gonorrboeal  nature  of  a  disease ;  their  cultivation  would 
in  general  y)re8ent  t<^>o  many  difficulties. 

Thf^  diAeaae  may  very  eaAily  e8cai)e  detection  owing  to  its  slight 
^ects  upon  the  general  health — a  matter  of  some  importance,  for  in 
tat  event  wf*  may  have  to  fear  a  subsequent  infection,  for  instance, 
Uie  conjunctiva, 

TrecUfnetit. 

be  said  about  the  tretitment.     A  rapid  cure  should  be 

at,  owing  to  the  danger  of  infection  of  the  eye ;  but  since  thus 

.r  srwrcely  anything  is  known  of  the  effect  of  goui>rrh<eal  remedies 

in  the  oral  cavity,  only  tlie<iretical  suggestions  can  be  made.     Per- 

hajis  ]minting  with  a  weak  silver-nitrate  solution  (one  x>^r  cent.)  or 

Kfinergetic  but  nou-pf>isouou9  astringents  (zinc  sulphate,  one-half  to 

^fcne  iK*r  cent.,  or  alum)  may  he  of  service. 

^m  Wiether  the  prophylactic  employment  of  two-per-cent.  silver- 
^btrate  solution  (acconling  to  the  principle  of  Crede's  method  for 
^bjihtlmlmia  neonatonim)  is  advisable  is  more  than  doubtful;  but  it 
would  be  correct  to  undertake  immediately  after  birth  a  careful 
cleansing  of  the  oral  cavity  (wiping  with  a  clean  rag,  ]>erhai)8 
moirtteneti  with  a  non-i)oisonous  antiseptic  solution)  in  suspected 
cjiM^.  By  this  means,  at  any  rate,  infectious  materiid  ynissibly  i}eue- 
trated  into  the  mouth  can  l)e  largely  removed.  Judging  from  the 
hvalixatioti  of  the  disease,  which  corres|Kmds  t^)  some  extent  U>  that 

Kthe  sloughs  after  the  ingestion  of  caustic  alkalies  or  acids,  it  may 
Aasume<1  that  th(»e  |X)rtions  of  the  mucosa  are  attacked  which  are 
p  particularly  touched  by  the  ingested  mABses.     Their  early  re- 
BUVVaI,  Uierefore,  may  be  of  some  importance. 


Syphilis. 

HtxX  to  the  external  nkin  the  oral  mucosa  is  doubtless  most  £r^ 
itly  liable  to  be  attacktxi  by  syphilis  in  all  its  stages. 
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Primaby  Lesion. 


Tho  jirimary  lesion  of  syphilis  in  locAtetl  ftt  this  point  in  a  pretty 
large  numl)er  of  cases.  The  most  fre4inent  hIU^h  are  the  lower  lip, 
more  rarely  tLe  upj>er  lii>»  then  the  tip  of  the  touj^iie,  the  mueoiia 
membrane  of  the  buccal  cikvities,  and  finally,  clinically  perhaps  the 
most  important.  tli€i  palatal  arches  and  ilio  tonsils.  Tho  mtwle  of 
origin  varies:  the  transmission  may  Im  brought  about  tlire^-tly  by 
contact  \rith  lesions  of  another  person,  or  indirectly  by  contact  wth 
an  object  infected  by  some  one.  Finally,  affections  (^f  the  mouth 
occur  also  in  hereditary  syphilis. 

In  the  tii*st-mentioned  mi^le  of  infection  the  lips  iire  atta<*ked  most 
frequently,  espe(.;ially  the  lower  li|),  by  kissing.  An  infection  of  the 
tfin^ie,  particularly  its  tip,  also  results  in  this  way.  The  various 
forms  of  unnatural  intercourse  likewise  give  rise  to  the  development 
of  thofie  forms  of  chancre. 

Much  more  fi-ecpient,  however,  seema  to  be  an  indirect  transmis- 
sion by  the  use  in  common  vnih  syphilitic  persons  of  eating  and 
drinking  utensils,*  pi])es,  and  cigar-holders  on  the  one  hand,  and  on 
the  other  hand,  which  is  a  matter  of  particular  importance,  by  the 
common  use  of  industrial  implements.  Epidemics  of  syphilis  in 
glass-blov.  ?r8  have  long  attracted  special  attention.  These  workmen 
are  obliged  to  pass  tlio  tube  with  the  adhering  glass  rapidly  from 
mouth  to  mouth  through  a  whole  series  of  persons;  if  one  of  them 
have  a  syjihilitic  disease  of  the  onil  mucous  membrane  a  numl^er  of 
people  may  l>e  infected  in  this  way.  A  similar  occurrence  is  ob- 
sen'ed  in  upholsterei-s  who  while  at  work  keeji  nails  in  the  mouth; 
those  left  over  at  the  time  are  jiut  ba<.'k  and  are  again  taken  into  the 
mouth  by  others.  Thus  result  many  case>i  of  "syphilis  insontium" 
and  this  is  exceedingly  important  fi»r  prophylactic  rejisons.  A  mode 
of  infection  which  is  also  of  practical  importiinco  is  that  of  a  heAlthy 
child  by  a  syphilitic  wetnurse.  The  infection  may  result  from  dis- 
ease of  the  nipple  or  inversely  in  nurses  of  syphilitic  chihb^n. 

The  form  of  the  primary  lesion  at  these  j>oints  is  in  general  abso- 
lutely analogous  to  that  ol)served  on  the  genitals.  A  small,  at  first 
8ui>erticiid  defect  of  epithelium  arises,  which  usually  Ijecomes  early 
remarkable  by  a  pronounced  broad,  wall-like  thickening  of  its  mar- 
gins and  by  the  weU-knowu,  sometimes  almost  cartilaginous  hardness 
of  its  base.     This  defect  may  enlarge  rapidly ;  at  the  same  time  it  is 


*  EMpecinlly  DurecH  of  bcrctlitarily  fiyphilltic  children  iafect  tbemaelves  often  by 
putting  tt  spoou  ii]t«niHt«ly  into  tbe  child's  mouth  and  their  own. 
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apt  to  lx>come  covered  ^"itli  a  tbiu  yellow  to  l>rowiiish-i*ecl  crust 
vhich  is  detached  with  difficulty  ami  then  easily  causes  hemorrhage. 
Tlie  secretion  is  very  slight.  The  ulcer  usually  Bi>reatl8  Hiii>erticirtlly 
rather  thau  iu  depth  ami  jjretty  <iuickly ;  ils  in  other  extra-geuit;U 
[cliancrefl  the  dinienaioufl  may  become  uncommonly  large. 

As  in  the  case  of  genitjil  primary  lesions,   a«  a  rule   only   one 
ihancrouM  ulcer  forms;  multiple  lesious,  aa  in  the  case  illustrated 
Fig.  2,  aro  rare. 


'  m.  i.  ChAOcre  of  the  Upper  ftnd  Lover  Lips.     CFrom  MIkuJici.  AUw.  FUte  IU.? 

la  ttak  caa«  then  ww  »a  InlUal  sy phlUttc  leeioo  Aflectlof  slniultaii«oualy  both  upper  and  lover 
MOML  IWlMUoBt  VIM*  num.  twenty-tbni«  jreara  olil,  vbo  c<>uld  idv*  do  MkUflfactory  vxplonatioa 
«c  llw  nodaof  Infectlitn.  Fint  oo  iho  lover  Up,  muA  Ave  dny»  Uter  at  tbe  oormpniuliuK  point 
eo  Ite  upper  Up,  llict«  App«*r«Ml  a  small  Ttwlcle.  whtch  rraduiUlr.  InspUeot  treAaiieot,«le«eK>ped 
to  thm  CDone  of  tvo  montM  into  the  ulct*r«  Bhovn  in  the  illuftcratJon,    Tbe«e  fonnetl  abeil-lilce  de- 


ls tto  KibMAOoe  ot  xi»  Up»,  •urronudvd  by  rolaed  c^kcw,  and  covered  vtth  eosbo,  Uiv  re- 
•»«va1  c€  viddi  loft  *  sm^Mth  hiuir*.  Both  vere  indurated.  The  rUumU  of  the  chin,  javs,  and  neA 
««tv  ■winUiB ;  tlierf  vaa  iiMxIprate  stomatitJa.  but  beyond  chat  nothinjc  of  IniportAooB.  Dndar 
iTMilHMMt  tar  Biercury  an<t  uMtiiJt*  of  tmuaaiinn,  Uie  l<^oiui  vere  reduceo  in  three  weekB  to  small 
>od»la».  Xfarad  tiwttiupiit  »iu  cMutinurd  and  oo  exantbem  appeared,  but  th«re  vene  repeated 
ittoriN  ot  oorw  threat.     Tbla  BimultoDeoiut  InfrcClon  on  Urfh  llpn  i*  of  exoMntlDicly  rare  occumooe. 


Of  considerable  irai>ortance,  especially  with  reference  to  diag- 
Bs,  is  the  Kwrlling  of  tlie  neighlM)ring  lynijihatic  glands.  This  is 
ID  enough  extremely  marked  in  proportion  t<i  the  small  primary 
icin^  and  usually  affects  ^i%i  the  submentid  ami  8ubma.Yillary  glands, 
lat»T  ftl>i()  (^8|ie<*iaIIv  th«_*  suiM^rficial  and  deep  glands  of  the  ne<'k  and 
.ziudia.  Tliese  swollen  glau<ls  aro  generally  but  little  painful,  altliough 
fienaitivo  |»atients  nocasionally  complain  of  considerable  annoyance 
cntiM^il  by  them,  so  that  we  have  not  always  to  deal  with  an  **indo- 
it  bulM»,"  The  consistence  t>f  the  ghinds  is  ordimirily  very  firm, 
di^tiuguisherl  from  tuberculous  glands^  some  of  which  at  least  are 
"tf  m  soft  or  elastic  conaistence. 
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Symptoms, 

The  symptoms  produced  by  the  primary  lesion,  unless  it  is  vis- 
ible ext<^nially,  are  as  a  rule  not  severe.  Of  course  if  it  is  lar^e  and 
se^teil  on  the  lips  or  t^iu^^ue,  there  may  lie  cousiileral>le  interference 
with  8i>eech,  mastieation,  and  deglutition;  the  pain*  however,  is  not 
marked,  only  the  ^;i*eat  l^msion  of  thi*  soft  parts  fiffettel  by  the  sclerosis 
is  felt  ratht^^r  disagreeably.  When  located  on  the  arches  of  the  palate 
and  the  t^niHils  there  is  not  rarely  hardly  any  disturbance;  only  when 
the  lesion  is  large,  swallowing  is  impeded,  and  8i>eech  then  assumes 
the  palatal  and  uaual  character. 


DiaKjnoiiis. 

Tim  diagnosis  rusy  Iw  pxc(H»dingly  difficult,  as  is  evident  h^m 
what  has  Ijeen  stateti.  The  worst  is  that  frequently,  wlien  the  infec- 
tion does  not  follow  upon  erotic  misdeeds,  neither  physician  nor 
patient  thinks  of  the  possibility  of  sy]>Iiilis.  If  the  idea  of  a  syphi- 
litic primary  lesion  is  considered  at  all,  the  only  serious  diiliculty  in 
the  differential  ditignosis  will  be  with  reference  to  chancroid.  The 
induration  of  the  Iwwe  of  the  ulcer  is  sometimes  absent,  according  to 
Kaposi,  Hutchinson,  and  othei-s,  in  the  iiriniary  lesion  of  the  lips  and 
the  tongue,  and  according  to  my  experience  this  is  the  case  particu- 
larly in  old  an<l  d<x'n*pit  ]»fr«ons.  In  such  ciises  the  presence  of 
multiple  typical  soft  ulcei*8  will  often  1^  a  gui(liug-i>oint;  in  chancre 
the  multiplicity  of  the  lesion  is  acknowledged  ii^  be  extremely  rare. 
St^metimes  only  the  condition  of  the  lymphatic  glands,  which  are 
very  painful  with  soft  chancres  and  tend  to  sujtpuratiou,  will  make  a 
correct  dia^^osis  jx>8sible;  or  the  appearance  of  secondary  8ymx)tomB 
may  come  as  a  disagreeable  surprise  and  establish  the  diagnoHis. 

The  misfortune  in  the  case  of  a  mistaken  diagnosis  is  as  a  rule 
not  great,  for  there  is  time  for  appro])riate  treatment  when  the  sec- 
ondary symptoms  have  appeared.  The  eiTor  may  be  serious  only 
when  the  disease  is  taken  f<»r  cancer,  since  in  this  case  the  indu- 
rated ijortion  may  be  unnecessarily  extirpated  or  perhaps  even  the 
attempt  may  l>e  miule  to  remove  the  extensive  glandular  tumors  by  a 
thorough  oi>eratiou.  The  case  above  illustrated  was  sent  to  me  with 
the  diagnosis  of  carcinoma.  The  erroneous  diagnosis  may  become 
fatid  when  an  initial  lesion  of  the  palate  or  the  tonsillar  region  is 
tjik«*u  for  a  carcinoma  or  sarcoma  and  the  patient  on  account  of  it  is 
8ubje<'t*Hl  to  a  dangerous  o]wration  (pharyngotomy).  We  know  of 
Buch  a  case  which  terminated  fatally. 

Tliese  primary   lesions  have  decidedly  unpleasant  coDsetjuencett 
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when  they  become  phagedenic ;  otherwise  they  heal  an  a  rule  without 
my  noteworthy  cicatrization. 

TrtnfmenL 

It  is  still  a  disputed  question  among  syphilologists  whether  gen- 
ii treatment  with  mercury  is  to  be  instituted  for  these  scleroses;  it 
miiveisally  recommended  only  for  those  c-ases  in  which  the  uK-er 
H  marked  destructive  tendpucy.  LfK'ally  inr  wpIl-develo]>ed  uh-ors 
only  antiseptica  and  perhaps  caustics  may  be  employed;  when  seatetl 
on  thp  Hps  the  application  of  mercurial  plaster  which  is  well  recom- 
mended may  also  l)e  considered. 
^1  In  these  ctiHen.  lis  in  secondary  diseases  of  the  oral  CAvity,  special 
attention  ought  to  l»e  given  to  the  danger  of  transmissiDU  to  other 
[lersons  by  the  common  use  of  eating  and  drinking  uleusilH,  etc.  (see 
►Te).  The  patients  should  without  fail  be  warned  of  this  danger 
the  neceesary  prophylactic  rules  should  l>e  thorougldy  impressed 
tliem. 

Sbconuaby  Lesioxs. 

JIhcous  Piitchea. — In  the  secondary  stage  we  find  on  the  oral  mncf>sa 

rery  often  quite  specific  efflore8c«?uceft  which  at  once  determine  llie 

>rrect  diagmwis;  they  are  known  as  plmjues  opalines,  platpies  mu- 

laeoaes,  mucous  patches,  or  broad  condylomata.     The  first  French 

le  is  probably  the  most  signiticant:  they  are  whitish,  very  loose 

tiekeniugs  and  se^Miratiom^  of  the  epithelium  Bu^terimpoHed  upon  a 

irke<ily  rediiened  and  somewhat  swollen  mucous  membrane.     The 

ktter  is  more  or  less  perceptible  through  the  white  layer  and  this  gives 

Ise  in  many  caaes  t»>  an  aj^pearance  as  if  the  spot  hatl  been  touched 

■ith  the  »olid  stick  of  silver  nitrate.    As  a  rule,  however,  these  nnisses 

much  more  delicate  than  the  eschar  of  the  caustic,  and  slightly 

granular;  they  l(K>k  rather  as  if  a  dilute  solution  of  silver  nitrate  had 

been  brushetl  on  and  had  loiiseued  the  mucus  jin^seut  at  that  jioiut. 

le  entire  white  surfm-e  seems  somewhat  raise<l  alxjve  the  remaining 

'face,  like  a  [mcudomembraue;  though  it  is   inijiossible  to  pull  it 

it  wi|»c  it  away,  for  the   **  membrane"  is  extremely  incoherent,  but 

'ithal  very  firmly  a*liiereut  to  its  ba«e.    Thus  the  attempt  at  removal 

inly  causes  hemorrhages.     The  base  upon  wliich  the  white  mass  rests 

siatetl  l^fore,  m»vrkwlly  rwldeued  and  somewhat  swollen.    Bound 

it  the  spot  is  a  narrow  zone  of  a  most  intense  redness  which  con- 

tts  omHiderahly  with  it,  but  owing  to  the  protuiiienL*e  of  the  whole 

ktoL  it  lieA  rather  at  a  lower  level. 

The  (tati'hes  are  of  a  somewhat  irregular  but  on  the  whole  round- 
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ish  form;  their  size  varies  greatly,  but  in  general  while  under  obeer- 
vation  they  hardly  tend  to  enlarge  superficially.  The  impression  is 
almost  conveyed  that  the  patch  had  appeared  from  the  start  in  its 
definite  size.  The  largest  patches  are  found  on  the  tonsils  and  the 
palatal  arches,  and  next  to  the^e  at  the  angles  of  the  mouth ;  any  of 
them  may  exceed  the  size  of  a  quarter  dollar.  Not  quite  so  large  but 
still  fairly  well  develox)ed  are  those  met  i^ith  farther  back  on  the 
mucoiis  membrane  of  the  cheek  and  of  the  lips  and  at  the  edges  of  the 
tongue ;  they  are  smaller  yet  on  the  surface  of  the  tongue,  the  floor  of 
the  mouth,  and  the  alveolar  processes.  At  the  base  of  the  tongue  we 
find  generally  only  very  minute,  almost  miliary  patches. 

Approximately  the  same  order  prevails  with  regard  to  the  fre- 
quency of  their  occurrence  in  the  regions  named,  the  palatal  arches 
and  the  tonsils  being  most  commonly  attacked.  As  a  rule  the  patches 
are  multiple  and  most  frequently  both  palatal  arches  and  the  uvula 
are  implicated.  Sometimes  the  placjues  have  a  striking  kidney  or 
horseshoe  shai>e.  Their  distribution,  aside  from  the  soft  palate  where 
they  usually  occur  nearly  symmeti-ically,  is  very  irregular.  Several 
mechanical  factors  seem  to  be  of  decisive  importance  for  this  distri- 
bution, for  instance,  pressure  by  carious  or  badly  placed  teeth,  by 
palate  plates,  and  the  like.  Moreover,  the  influence  of  external  irri- 
tations, as  tobacco  smoke,  obviously  favors  their  development. 

Not  rarely  we  find,  therefore,  at  the  first  examination  alterations 
which  call  to  mind  a  local  inflammation  or  ulceration  due  to  pressure, 
but  which  excite  attention  by  their  milk-white  covering.  While  these 
first  patches  i^reserve  their  somewhat  atypical  api>earance,  others 
follow  which  correspond  more  closely  to  the  tyi>e.  On  the  lips  the 
plaques  are  ai>t  to  dry  into  yellowish-brown  thin  crusts. 

The  symptoms  caused  by  these  efflorescences  differ  widely.  In 
one  case  they  are  hardly  noticed,  in  others  ihe.y  protluce  a  marked  and 
l>er8istent  burning  during  deglutition,  and  when  situated  at  the  mar- 
gins of  the  tongue  they  may  even  make  speech  labored  and  indistinct. 

The  diagnosis  is  usually  easy  in  typical  cjises,  especially  when  the 
efflorescences  are.  numerous;  but  it  may  he  very  difficult  in  an  early 
stage  or  during  the  healing  of  the  lesions.  In  the  former  case  they 
may  be  mistaken  for  ulcers  due  to  pressure.  They  differ  from  these 
by  the  absence  of  the  characteristic  induration  of  the  surroumling 
parts.  Confusion  with  cauterizations  may  also  arise,  hence  the  his- 
tory should  l>e  carefully  inquired  into — whether  strong  gargles  have 
been  used,  for  example;  but  in  general  errors  will  be  of  rare  occur- 
rence. In  the  later  stages,  when  the  white  deposits  have  become  de- 
tached and  nothing  but  the  slightly  characteristic,  somewhat  red- 
dened, and  flatly  prominent  surface  is  visible,  it  is  quite  likely  that 
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th*»  oliiuiKO  will  l»e  either  overlooked  or  mistaken  for  a  Hiniple  catar- 
rhal uii>{iua.  Either  of  these  em>i*s,  however,  may  l>e  eaaily  avoided 
liy  noting  iMtrticuiarly  whether  the  eenii-al  lymphatic  ^laudH  are  im- 
plic'Ateil.  Tliey  aro  indeed  always  markedly  Hwollen  when  mucous 
patcheK  are  present  in  the  oral  cavity  Jiud  jih  a  rule  the  Htrings  of  en- 
1  glands  extend  deep  down  under  the  muscles  of  tlie  nucha  and 
down  the  neck.  At  the  name  time  the  <liHturl>auce  exi>erieiiced 
by  the  patient  on  account  of  thej4e  metasta8es  is  usually  very  slight 
And  altogether  out  of  proi)ortiou  to  the  size  of  the  glandular  tumonf. 
It  is  not  i>06fiible  to  recall  too  often  that  in  all  caaes  of  great,  ^wiulefls, 
au<l  e«i)eciaUy  rapidly  develoj>ed  Hwelliug  of  the  lymphatic*  glamlH  the 
oral  ca\'ity  should  be  carefully  esamiued  for  syphilitic  secondary 
Affections.  Aiitisyphilitic  treatment,  iu  the  beginning  of  which  mn- 
ccrns  patches  sometimes  still  develop,  may  modify  their  api>earanc6 
fConsidorably  so  as  to  render  tlie  diagnosis  rather  tlifficult.  They  then 
become  thicker,  more  ragge<l,  or  larilaceous. 

The  protjnoniA  of  the  iliseaae  is  good  throughout,  A  proper 
treatment  with  mercury  causes  the  disapi>earauco  of  the  efUorescences 
in  A  very  short  time — the  white  deposits  fall  and  notliing  remains  but 
A  slightly  moist,  shallow  ulcer  which  for  some  time  continues  to  pro- 
ject beyond  the  neighlx>ring  surface  and  then  collapses  and  at  the 
'same  time  is  again  coverml  with  epithelium.  If  no  sj>e<.>ific  treatment 
is  reported  tr»,  the  patches  usually  undergo  a  slow  involution.  At  first 
Additional  ouas  continue  to  develop,  then  a  portion  oi  the  white  de- 
it  is  detached  from  the  oldest  patchi-^s,  etc.  Without  and  some- 
even  in  spite  of  appropriate  treatment  the  affection  manifests  a 
I>n*tty  stnmg  tendency  to  relapse;  a  first  light  outbreak  l>eiug  usually 
oliowetl  by  one,  two,  or  more  severe  ones,  at  intenals  of  ab^^ut  two 
VBOkd.  All  tlicHe  rela})Be8  occur  by  preference  at  the  al)ove-mime4l 
of  pre<lilection, 
Treaiment. — Local  treatment  is  desirable  only  when  the  erosions 
very  extensive;  it  should  then  consist  in  moderate  cauterization 
d  of  I'ourHe  a  proj^er  toilet  of  the  mouth  by  means  of  gargles,  etc. 
f  more  iniport*nce  is  the  general  treatment  for  which  the  various 
ercnrial  proparati<ms  alone  come  in  tiuestion. 

nc<»ns  [Mitches  repn^sent  the  clinracleristic  mnuifestntions  of  the 
lary  stage  in  th»?  oral  cavit\ .     At  times,  however,  there  ap]>ears 
a  pwTuliar  affection,  esi>ecin]ly  dwelt  upon  by  Hut4'hinson,  which  is 
>nfinetl  to  the  p«wteri<ir  part  of  the  dorsum  of  the  tougtie  immediately 
ih  front  of  the  iiapillie  vallatie.     It  consists  in  jHtpiUumfitiiUH  htffirr- 
>hk»  of  the  mucosa,  at  first  obviously  spreailiug  suj^erticially  more 
n  iu  height.     Thev  do  not  seem  to  l>e  particidnrly  friHiuent. 
This  is  true  also  of  the  **  iiiJiUratiorm**  of  the  secr»udary  i>eriod, 
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They  are  said  to  occur  relatively  ofteu  in  the  region  of  the  lingiial 
glandH,  and  luauifeHt  themsolvea  aa  briKhtrteJ  uodulea,  rarely  larj^er 
than  a  pea,  which  are  frp(inently  covereil  with  a  typical  pla^iue  or  are 
situat**d  iu  itw  iiumwliatp  ueighborhood.  Their  eurface  is  smooth 
and  their  duration  very  brief. 

Tertiary  Lesions. 

In  the  later  periods  of  HVpliiliH,  tlirr<s  four,  or  more  yejirs  ixhev 
infection,  at  least  in  cases  under  treatment,  though  exceiUionally  ear- 
lier, a  number  of  diseases  occur  which  on  account  of  their  extent  and 
sei^jueho  represent  the  gravest  syidiilitic  manifestaliouH  in  the  oral 
cavity.  They  ruu  their  course  at  three  Hi>ecial  jK)ints  of  pretblectiou 
— ^the  hard  palate,  the  soft  palate,  and  the  tongue — and  at  these  vari- 
ous sites  they  present  clinically  such  marked  differences  that  the 
three  hH-aliziitions  will  Ik?  discusscil  soimrately.  By  far  the  mo«t 
frequent  form  of  tertiary  syphilis  in  the  oral  ca\-ity  is  gumma;  much 
more  rarely  tlie  diffuse  form  is  olvserved,  probably  (»nly  on  tlio  tongue. 

liard  Palate. — Gummatous  processes  on  the  hard  i»alate  ac^iuire  a 
special  importance  by  the  fact  that  the  mucous  membrane  at  the  me- 
dian portions  which  are  mostly  attacked  by  them  is  very  thin  and 
immediately  adjoins  the  i>erii>steum  of  the  plate  of  the  palate.  This 
ifl  probably  the  reason  that  most  of  the  gummata  in  this  location  at 
once  ajijiear  [K-rioHteally  aud  that  the  thin  Wtue  r>f  the  palate  is  early 
implicHtod  and  l>t^'Oin4^rt  n^H-rotic. 

The  syphiloma  develops  moKt  fre<iuently  at  the  very  thinnest  i>or- 
Hou  of  tlie  b<»ne,  on  aud  near  tlu'  uicdiau  line,  aud  owing  to  the  de- 
tachment <»f  the  periosteum  which  it  causes  on  both  sides  of  the  friable 
bone,  ]>erf()ration  occurs  reaiUly.*  In  the  tirst  stages  a  gumma  of  the 
hard  palate  does  not  differ  from  one  at  any  other  place.  A  small, 
not  siiuqily  dedue<l  nodule  forms,  whose  covering  mucosa  is  moder- 
ately retldened,  which  is  rather  prominent  and  of  firm  cousisteuce, 
but  soon  liecoming  softer.  At  the  same  time  it  acquires  the  f)ecu- 
liar  firm  elastic  quality  which  has  given  rise  to  its  name.  Upon 
this  thin  mucxma,  however,  the  tumor  changes  only  too  (juii'kly  into 
an  ulceration — a  line,  jagged,  reddened  p<^>int  of  perforation  develops, 
and  as  a  rule  it  8<x)n  widens  more  and  more  to  a  large  oi>en  ulcer  with 
sharp,  usually  but  slightly  irregular,  firm  nmrgins  aud  a  yellownsh, 
lardiiceoua  base,  in  which  the  rough  necrotic  l>oue  is  generally  exposed 
for  a  cousidei*able  distance.     The  process  always  takes  some  weeks, 


*  Besides,  pcrfDrntion  of  gummata  of  the  septum  or  floor  of  the  nose  Into  the 
poUte  In  also  of  conimuu  occunvucv. 
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BometimM  even  mouths,  to  reach  this  grade  of  development.  Healing 
aa  a  rule  does  not  occur  until  after  the  expnlsion  of  a  larger  or  smaller 
Beqaeetrum  which  involves  the  whole  thickness  of  the  bone.  The 
progress,  however,  is  slow;  the  demarcation  of  the  swiuestnim, 
even  nnder  appropriate  treatment,  consumes  one  or  two  months, 
Bometiiues  wore  time. 

When  it  is  timilly  completely  healed,  the  defect  of  the  palate  is  left 
•qnal  in  size  to  the  sequestrum,  with  smooth  margins  covered  with 
epithelium,  usually  qnite  round  or  Houiewhat  oval,  and,  iw  stated 
Itefore,  situateil  in  or  close  to  the  median  line.  In  some  cases,  esfie- 
cially  when  trentmeut  has  lieen  instituted  in  time,  the  defet^t  may  not 
excee<l  tlie  size  r»f  a  lentil;  in  other  cases  the  entire  hard  palate  as  far 
AS  the  alveiiljir  iHinl^rs  may  l>e  lost.  Excepticmally,  t4M>,  the  tertiary 
syphilitic  ulcer  may  be  localized  on  the  gums  and  the  alveolar 
process  where  it  likewise  causes  the  formatiou  of  a  sequestrum.  Even 
when  small  these  def*x*ts  produce  considerable  disturlmnces,  owing 
to  tlie  fact  that,  in  8|>eaking,  air,  in  chewing  and  swallowing,  fooil 
and  drink,  eAi*tt|>G  into  the  n«j«e.  \Miile  the  symptoms  up  to  that  time 
were  so  slight  that  the  patients  were  Imrely  aware  of  their  disease, 
they  now  l»econie  exceedingly  tronblesome. 

Ikluiii  more  rarely  it  is  possible,  after  an  early  difiguosis,  to  cause 
absorptiou  of  the  gumma  by  timely  and  euergetic  treatment  and  to 
prevent  the  occurrence  of  the  perforation. 

Sa/t  Pttltite. — The  soft  i)alate  is  almost  invariably  affected  together 
with  the  pharynx  and  the  nasopharyngeal  sjiatre.  At  this  point  like- 
wise the  gummata  are  nu^ly  discovered  before  the  occurrence  of 
ulceration:  slK»uld  they  V»e,  they  would  l>e  seen  to  be  tumors  exactly 
Himilar  to  those  descril^ed  alx>ve,  with  a  smotith.  slightly  reddened 
surface.  They  may  reach  a  large  size,  and,  unlike  those  develoi>ed 
on  the  hard  [lalate  which  are  usually  single,  they  are  often  multiple, 
being  di**tributed  over  Imtli  jMiIatid  arches  or  t^msils  and  showing 
aiso  s  certain  ]>redi]ection  for  the  base  of  the  uvula.  The  concomitant 
inflanmiAtory  8ymiitr>ms  in  the  neighl>orhiKxl  are  usually  more  pro- 
tKKUQoed  than  on  the  hanl  palate;  should  the  gummy  ulcer  l)e  se^ited 
on  the  posterior  surface  of  the  soft  palate  and  iterforation  occur, 
aogimi  may  lie  simiilated.  The  softening  of  the  originally  firm 
tnioorH  proi-eetls  in  a  manner  quite  similar  to  that  above  descril>ed 
when  the  seat  is  on  the  hard  palate,  and  here  likewise  we  do  not  see 
tlw  prttienls  as  a  rule  nutil  a  st*ige  has  been  rejicheil  when  all  the 
gumujata  hare  changeil  into  a  large  yellow  ulcerous  surface  c<»veretl 
with  ]>nmlent  mucus,  ho  that  at  times  the  extent  of  the  disease  cannot 
be  estimated  at  first.  Only  after  irrigation  and  cleAnsing  <if  the 
I^iarynx  can  we  form  lui  idea  of  the  destruction  which  usually  is 
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alreatly  far  advanced.  Often  we  find  round  holes  in  the  velum  palati, 
at  the  liane  of  the  n^iila,  which  aro  partly  tilled  with  a  lardaceous  maas 
and  Hurrouudod  by  hard,  tumid  niarKiiw-  Wh<*n  such  ]>erforating 
l^minata  reach  a  considerable  size  at  theumla,  the  peripheral  portion 
of  the  latter  usually  undergoes  necrosis  and  is  destroyed;  sometimes, 
however,  we  are  surprised  to  see  some  paHicIes  preserve<l,  jvendulous 
from  very  mirrow  liridges  r>f  tissue.  When  healing  i-eault^  by  cicatri- 
zation, with  or  without  treatment,  audi  defects  may  shriuk  and  be- 
come partly  oblit*>rated.  The  cicatricinl  contraction,  htiwever,  cjinsee 
odd  tlist<;i1ions  of  the  u>Tila,  df^flections  of  the  palatid  arches,  ad- 
hesions and  cicatricial  a>Kglutinatious  of  the  posterior  pharyngeal 
wall,  etc. 

Tl»e  c«»mmon  8ymf>tom  of  all  these  latter  i)roce8ses  is  first  of  all  a 
marked  interference  with  8i)eech.  The  infiltrated  and  thus  hardly 
movable  soft  palat^^  fails  to  shut  off  the  nasopharyngeal  space  and  in 
this  way  results  the  nasal  sj>eech  described  alxive  (p.  5).  The  same 
factor,  moreover,  is  at  fault  in  the  majority  of  cases  in  allomng 
the  passage  of  food  and  eai>e<'ially  of  drink  into  the  nasopharyngeal 
ejmce  during  deglutition — tbe  most  annoying  trouble  of  the  patient 
next  to  the  s|)eech  disturlmnce  which  is  usually  not  so  serious. 

TofHftte. — While  the  ti^o  last-mentioned  localizations  are  the  most 
fre4}ueut  in  tertiary  syphilis,  the  tongue  is  imitlicatod  far  more  rarely. 
It  should  be  8|>ecially  m>te<l  that  according  to  Foumier,"  who  has 
devoted  a  monograjih  t<>  the  subject,  diseivse  of  the  tougue  again  is 
not  nearly  sofre<iuent  in  women  as  in  men.  This  fact  is  naturally 
ascril)ed  by  Foumier  and  others  to  the  more  common  injurious  in- 
fluence of  tobacco  and  alcohol  upon  the  oral  mucosa.  Still  the  affec- 
tions occur  also  without  any  such  noxas  either  alone  or  ass<X'iated 
with  cither  tertiary  syphilitic  processes. 

P'ournier  distinguishes  **glf»s8ites  tei-tiaires  sclereuses"  and  '^glos- 
sit4^  g(»inmf*uses/'  eju'h  in  a  su|>erficial  mucous,  and  a  deep  pareu- 
cbymat4Dus  form.  In  sclerotic  glossitis  the  infiltrations  do  not 
disintegrate  but  shrink  and  change  into  sclerotic  membranes;  in 
guramouK  glossitis  they  slnugh  and  thus  form  ulcerations.  In  their 
clinical  course  lioth  differ  considerably. 

In  the  sclerotic  variety  exceedingly  finn  infiltrations  form  either 
at  the  surface  of  the  mucous  membrane  or  deep  in  the  parenchyma, 
lilmiwt  exclusively  at  the  dorsum  of  the  tongue.  Those  situateil  at 
the  surface  of  the  mucosa  project  somewhat  nl>ovo  the  level  of  the  i*est 
of  tbe  eirgau,  have  an  irregular  but  generally  round  contour,  their 
margins  8lo|»e  toward  the  rest  of  the  mucous  memlirane  and  are  not 
sharply  defined.  The  surface  of  the  mucosa  is  remarkably  smootJi — 
AS  Foumier  expi'esaes  it,  aa  if  shaved,  owiu^  to  the  complete  absence 
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of  the  papilla'.     These  alterations  either  occur  iu  munerous  euiall 

P|wit<*LeH  which  are  ofteu  closely  aggregated,  or  else  ckii  it  were  exten- 
sive plates  of  iuiiltratiou  develo]>. 
j^  Loss  strikiiig  is  tiie  first  stage  of  deep  parenchymatous  sclerotic 

^LgloHsitis.     Here  the  iuliltratious  are  still  covere<l  with  a  layer  of 
^^  tougne  sulistfinee,  over  which  is  the  same  smcHtth  and  greatly  re<hlened 
uiucous  surface,  but  they  project  bai-ely  (»r  not  at  all.     Otherwise  they 

IAn^  also  usually  multiple  and  show  all  the  eharacieristiiM  of  the  other 
lorm.  • 

A  fre<iueut  complication  of  these  sclerotic  varieties  of  glossitis  is 
f<»nned  by  rliagades  and  erosions.     They  occur  i>articularly  at  the 

■  margins  of  the  t4>ugue  and  result  from  the  mechanical  iutlueuce  of 
irregular  stnmjw  or  teeth  covered  with  tartar,  acting  upon  a  firm 
ttnigue  deprived  of  its  normal  softness  and  elasticity.  These  rhagades 
and  fissur€*5  may  be^'ome  very  deep  and.  like  the  superficijvl  er<>iit»n8> 
may  torment  the  patient  excessivelj'.  Every  movement  of  the  tongue 
^^in  iiuiAticatiou  and  speaking  is  painful;  the  use  of  alcohol  and  of 
"  tobacco  seriously  aggravates  the  trouble.  Although  they  ai'e  not  the 
tbnK*t  winsequencoi  of  the  syphilitic  process,  these  set^onditry  com- 

I plications  represent  the  most  annoying  feature  of  the  m<»rbid  picture, 
EsjKH'ially  in  inveterate  smokers  and  drinkers,  th(mgh  even  iu 
persons  free  from  such  biui  habits,  the  fissures  attain  a  great  depth. 
Tlien  there  apiM-ar  alsi)  t>ccasionally  subacute  and  {'hronic,  interstitial, 

*niui-s^»ei'ific  forms  of  glossitis  which  spread  over  large  ix»rtions  of  the 
tongue  and  are  followed  by  great  swelling  of  the  entii*e  organ  or  {mrts 
of  it.  thus  still  further  increastiug  the  sufferings  of  the  patient. 

I       With  or  without  such  complications  the  delinitive  result  of  the 
process  is  always  the  formation  of  indurations;    the  hyi>er|)histic 
ti>=sne  is  re^ijaced  by  a  sort  of  cicatrix  which  varies  according  to  the 
location  of  tJxe  iuiiltnitions.     The  8Ui>erticial  infiltrations  le-iul  to  more 
or  less  broa4.l,  parchment-like,  firm  plates  on  the  surface,  over  which 
the  mucous  membrane  api)ears  permiinently  thin,  devoid  of  papillae, 
pale,  and  atrophic.     Tlie  deep  scleroses,  owing  t<i  the  cicatricial  con- 
liraction,  prinluce  deep  furrows,  one  of  which  passes  almost  constantly 
over  the  median  line  of  the  tongue  or  close  to  it;  from  this  fnn*ow 
others  branch  off  and  ff>rm  a  mesh  work  which  Fouruier  compares  to 
bhiit  of  a  leaf.     Tlie  final  effects  cf  this  priH-ess  present  a  picture 
which  has  s*>me  resemblance  to  the  c-ongenital  "furrowed  tongue," 
frt>m  which  it  differs,  however,  in  the  sprewl  of  the  furrows.     The 
eongenitHl  deformity  affects  the  whole  tongue  as  far  as  the  tip,  while 
[that  resulting  from  sclerotic  glossitis  is  limit«?d  to  the  dorsum  of  the 
Le. 
A  different  course  from  the  start  is  run  by  the  gummons  form. 
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In  the  latter  likewise  nodules  develop  which  are  soiall  ou  the  surface 
or  larger  in  the  subBtance  of  the  tongue,  in  the  muscular  tissue;  they 
are  firm  at  fii-st,  then  tliey  soften,  disintegrate,  and  constantly  per- 
forate toward  the  surface  of  the  tougue.  Here  they  form,  unless 
early  subjected  to  specific  treatment,  mi>re  or  lens  large  aud  always 
very  deej)  ulcers  with  steep  walls,  firm  tumid  mai'gius,  aud  a  larda- 
ceoiis  base  which  does  not  hleetl  easily.  These  gummata  or  gummous 
ulcers  are  often  single,  sometimes  also  from  two  to  live  in  number, 
aud  rarely  more  numerous ;  they  are  assixnated  witli  a  diffuse,  inter- 
stitial glossitis  of  varying  intensity  whirh,  together  with  the  fre4iuoutly 
great  extent  of  the  tumors  Ijefore  their  ulceration,  may  cause  an 
enormous  enlai'gement  of  the  entire  organ  so  that  the  tongue  some- 
times can  no  longer  find  room  in  the  oral  cavity.  The  symptoms 
produced  by  this  form  of  the  affection  are  relatively  slighter  than  in 
the  sclerotic  gloHsitis  complicated  with  fissures.  They  are  chiefly  due 
to  the  mechanical  interference  with  the  movements  of  the  tougue;  the 
idcera  give  relatively  little  troul>le. 

Healing  ensues  under  appropriate  ti'eatment  by  cicatiization, 
UHimJly  very  prtirajitly.  The  ulcers  l)ec()me  clean,  liegiu  to  granulate, 
resulting  in  the  fonnnti<»n  of  cup-shai>e<l  cicatricial  depressions  at 
the  affectetl  jM*iuta.  Without  specific  treatment  the  ulcerative  condi- 
tions may  persist  for  months  and  even  years  and  lead  to  enormous 
losses  of  substance. 

But,  as  Foumier  8i>ei*ially  emphasizes,  the  recovery  is  not  of 
long  duration.  He  reports  cases  in  which  for  years  fresh  gummata 
continued  to  i>ccnr,  and  though  they  always  diHapiK»are<l  rajndly 
under  iodide  of  potassium,  new  ones  took  their  place  after  a  few 
days. 

It  is  even  worse  in  this  respect  with  the  sclerotic  forms.  It  is  true 
that  in  the  early  stage  they  are  likely  to  heal  as  regards  the  specific 
infiltration.  But  when  cicatrization  has  occurred  in  the  manner  above 
descril>e<l,  the  tougue  is  again  exiK»sed  to  thedeveloj)mentof  rhagadea 
and  ulcerations  after  relatively  slight  mechanical  and  thermal  irrita- 
tions and  to  interstitial  forms  of  glossitis  of  a  non-si>ecitic  nature. 
And  US  a  large  contingent  of  the  tertiary  affe<'tions  of  the  tongue 
occurs  iu  inveterate  smokers  and  ilriukers,  it  is  usual  after  a  tempo- 
rary recovery  or  improvement  in  the  condition  to  see  an  exacerlwition 
of  the  old  trf>ul»le  result  from  the  addiction  to  these  intlulgences,  so 
that  the  i)atientfl  may  suffer  for  years,  l>e<*ome  nervous  and  hy|)o- 
chondriacal,  aud  finally  despair  of  their  life. 

This  fact  gives  us  an  important  jHiint  for  the  (rcaiment.  First 
and  foremost  of  course  it  must  l)e  sjiecific;  l>esides  mercury,  the 
preparations  of  iodine  play  a  prominent  part.     But  si>ecific  treatment 
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^Alone  does  not  suffice.     The  complicating  rhagades.  etc.,  can  be  made 

to  heal  only  bv  careful  local  treatment  (^attention  to  diseased  teeth, 

the  removal  of  tart^ir,  etc.).     In  order  to  hasten  the  healiug  of  the 

rhagadefi  and  erofti^ms,  which  is  often  slow  in  spite  of  every  care,  the 

application  of  silver  nitrate  in  substance  will  j>rove  useful.     Mild 

antiseptic  mouth  washes  muHt  be  employed;  Fouruier  recommends 

especially  a  decoction  of  althtea  U:>  he  used  twenty  to  tliirty  times  a 

ly  for  at  least  five  minutes.     Of  course  tobacco  and  alcohol  must  be 

il»s*tlutely  iutenlicted;  complete  alwtinence  is  always  easier  than 

itriction.     Often  enough,  however,  the  jihysician  is  unable  to  wean 

an  inveterate  smoker  or  drinker  from  his  luibit. 

SaHi'on/  Glands. — In  conclusion  brief  mention  may  be  made  of  the 
srtiary  syphilitic  disejise  of  the  sidivary  glands  recently  described 
by  J.  Neumann.  In  this  place  we  are  concerned  only  with  the  8ul> 
lingual  ghiud  which  immediately  adjoins  the  mucosa  of  the  lloor  of 
the  mouth  l>etween  the  lower  margin  of  the  tongue  and  the  inferior 
maxilla,  and  with  Blandin-Nuhn's  gland  of  the  tip  of  the  tongue, 
which,  however,  is  not  a  tnie  salivary  but  a  mucous  gland.  Neumann 
itates  that  Foumier  and  Vemeuil  were  the  only  previous  oljservers 
of  disease  of  the  sublingual  gland.  In  their  case  the  gland  showed  a 
marked  swelling  which  promptly  declined  under  antisyphilitic  treat- 
ment. In  Neumann's  case  there  was  also  a  marked  firm  swelling  of 
(both  sublingual  glauds  and  besides  that  thera  was,  in  the  region  of 
the  Hublingiuil  cAnincle  a  large  gummous  nlceration  which  gave  exit 
lo  profnse  amounts  of  saliva  hardly  iliffering  in  composition  from 
Ihe  normal.  The  exhibition  of  mercury  causetl  the  swelling  to  dis- 
appear. In  the  same  patient  the  gland  of  the  tip  of  the  tongue  was 
much  eularge<l,  firm,  antl  profuse  secretion  issntnl  frtjm  the  consid- 
kbly  dilate<l  eifereut  duct;  this  swelling  also  yielded  to  mercury. 
In  tlie  case  of  a  similarly  diseased  submaxillary  gland  Laucereaux 
>anil  eulArgemeDt  and  fatty  degeneration  of  the  acini  andhyi>erplasia 
the  interacinous  connective  tissue;  no  anatomical  examinations  of 
othrr  glands  seem  to  have  l>een  made.  Tlie  specific  nature  of  the 
ion  may  be  deduced  from  the  prompt  action  of  antisyphilitic 
itmeut^ 


Dia/piOsi», 

Tlie  diagnosis  is  not  unimportant  on  account  of  a  possible  cou- 
lu  with  other  tumors;    the  essential   |X)intH  itre  that   the   firm 
tience,  the  slight  seasitiveness.  and  the  absence  of  acute  infiam- 
matory  sympt^nns  sj^eak  in  fav<»r  of  syphilitic  disease  (Neumann). 

Great  difficulties  in  diincnosis   may   be    presented    by   tertiary 
&ffectiuua  of  the  palate,  the  roof  of  the  jiharynx,  and  the  tongue* 
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Esi>ecially  serious  in  its  consequences  is  a  possible  mistake  be- 
tween gummous  ulcer  and  carcinoma  or  sarcoma;  it  may  on  the 
one  band  give  rise  to  unnecessary  destructive  or  even  dangerous 
operations,  or  on  the  other  hand  cause  the  favorable  time  for  the 
removal  of  a  malignant  tumor  to  be  passed  by.  For  this  reason  the 
differential  diagnosis  will  be  discussed  at  greater  length  under  the 
head  of  carcinoma.  It  should  be  borne  in  mind,  moreover,  that  a 
syphilitic  patient  may  be  attacked  by  carcinoma.  Finally  there  is 
also  a  possibility  that  a  carcinoma  may  develop  on  a  syphilitic 
cicatrix.  It  is  good  practice,  therefore,  in  every  doubtful  case  to 
subject  an  excised  portion  of  the  diseased  tissue  to  microscopic 
examination. 

Perhaps  more  difficult  still  is  tlie  differentiation  of  certain  forms 
of  hiberculosiSy  and  now  and  then  it  is  possible  only  after  observing 
the  effects  of  autisyphilitic  treatment.  But  a  debilitating,  especially 
a  mercurial,  treatment  bodes  ill  for  the  course  of  tuberculosis  and 
therefore  the  diagnosis  should  if  possible  l>e  established  before  such 
treatment  is  commenced.  In  such  cases  the  finding  of  bacilli  in  the 
secretion  removed  by  scraping  has  occasionally  furnished  the  desired 
information.  Michelsoii  emi>hasizes  the  following  points  as  particu- 
larly cliaraoterirttic : 

1.  The  possible  presence  at  tlie  same  time  of  symptoms  or  res- 
idues of  syi>hilitic  or  tul^rculous  disease  elsewhere,  though  it  should 
be  rememl>ered  that  both  processes  may  occur  simultaneously. 

2.  Marked  swelling  of  the  neighboring  lymphatic  glands  is  ex- 
ceedingly rare  in  late  syphilitic  ulcerative  processes,  while  it  is  more 
frequent  in  lupoas  forms  of  tiiberciihjsis  of  the  miicous  membranes. 

3.  The  development  of  gray  or  grayish-yellow  spots  ranging  in 
size  from  tlie  point  to  the  head  of  a  pin,  or  of  nodules  slightly 
elevated  above  the  level  of  the  mucous  membrane,  alongside  of  the 
infiltrated  or  ulcerated  portions  is  observed  often  in  forms  of  tubercu- 
losis associated  with  rapid  multiplication  of  bacilli,  but  never  in 
syphilis  of  the  ()roi)haryux.  Disintegration  and  confluence  of  these 
ntHlules  cause  either  small  ulcers  not  exceeding  a  lentil  in  size, 
covered  with  a  caseous  deposit,  or  larger  ulcerating  surfaces  looking 
worn,  flat,  and  irregular,  with  eroded,  seri)eutiue,  or  indented,  here 
and  there  somewhat  uuderiniued  margins. 

4.  The  signs  of  inflammation  (redness  and  swelling)  are  as  a  rule 
more  pronounced  in  gummous  than  in  tuberculous  infiltrations. 
Late  syphilitic  ulcerations  have  a  tendency  to  extend  into  the  depth ; 
their  margins  are  steep,  often  markedly  tumid,  and  8hari)ly  demar- 
cated from  the  adjoining  surfaces.  Unless  subjected  to  specific 
treatment  they  rapidly  cause  great  losses  of  substance. 
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5.  Tul>ercaloHifl  of  the  mouth  and  i)harytuc  is  often  aasnciat'ed  with 
IxTculosis  of  the  larynx  and  but  rarely  with  tul>orculosis  of  the 
BUAal  mucoHa;  whilo  with  (^umuimw  uit'eratiou  of  the  oral  cavity 
Bimilar  proceettdH  can  l>o  demonKtrat^l  in  the  noBe  iii  a  fair  i>ercentage 
of  thf*  o«HGft, "  whilo  laryugejil  syithilin  oooui-h  only  (exceptionally. 

Of  the^  axioms  the  first  part  of  numl>er  four  can  hardly  Ix^  entirely 
cwnoedod;  on  the  contrary,  tulierculouH  ulcers  are  often  ciiaracterized 
by  a  notably  extensive  iuiiammatory  hypenemia  of  the  nei^hljor- 
Jiofxl;  the  swelling,  however,  is  usually  less  than  with  gummoua 
^ulcerations. 

In  order  io  decide  the  ditn^o^is  the  careful  employment  of  tuber- 
culin may  l»e  useful.  Although  there  is  sometimes  no  reaction  after 
mall  doses,  we  should,  nevertheless,  in  order  to  guard  against  in- 
jurious conse<|uences,  give  very  small  doses  at  first  (0.1X305-0. 1 K)l 
gm.).  Due  weight  should  be  attached  to  the  patient's  general  con- 
dition— if  this  is  strikingly  ImuI  in  proi>ort.ion  to  the  demonstrable  ex- 
tent of  the  disease,  s^^philis  is  less  ]»robable. 

lyite  syphilitic  aifectious  imiy  furthermore  l)e  mistaken  for  chan- 
cre, leukoplakia,  or  decubital  glossitis. 

Fmra  the  i>riniary  lesitm  terti.'iry  disea.se  differs  marketlly.  The 
ftheenceof  notable  glandular  swelling,  which  chjiractt^rizes  the  chancre, 

in  favor  of  a  late  symptom;  more  extensive  induration  with  less 
ndency  to  break  do>vn  into  ulcers  marks  the  primary  lesion.  The 
Listory  of  the  case  and  <jl»Henatiou  of  the  course  of  the  iliseuae  do 
the  rest. 

Leukoplakia  causes  similar  changes  as  s<*lerotic  glossitis,  espe- 
cially of  the  sui>erficial  variety.  Of  importaiuce  is  the  fact  that  leuko- 
plakiii  occurs  almost  exclusively  in  men.  Besides  it  forms  patches 
of  a  peculiar  silvery-whitti  or  uacrecms  ap|>earance,   which   consist 

inly  of  masses  of  accumuluteil  ei)ithelium;  on  the  contrary,  in 
lenitic  glossitis  the  induration  is  situated  l>eneath  the  epithelium 
hieh  is  rather  thinned,  and  the  color  of  the  patch  therefore  is  not  so 
trikingly  white  as  in  leukoplakia. 

The  infiltrations  which  fre<|ueutly  occur  around  a  small  or  larger 
(1  '  '  il  ulcer  might  easily  l>e  mistjiken  for  gumma,  but  a  careful  in* 
n  of  the  tongue  will  clear  up  tlie  diagnosis. 


Tuberciiloeis. 


The  oral  mucous  membrane  is  not  especially  subject  to  tul>erculou8 
Although  no  doubt  nearly  as  many  tubercle  liacilli  ]>ass  over 
IS  membrane  of  tlw  mouth  as  over  that  of  the  larynx  and  of 
tbe  air  lUUMages,  yet  the  former  is  so  much  more  rarely  infect4Hl  thiit 
you.  viii— I 


even  to-clay  one  can  easily  count  the  caHeH  reported  in  the  literature 
of  the  subject  (of.  Schliferowitsch  '"  and  Michelson  "). 

The  disease  may  be  caused  by  the  introduction  into  the  mouth  of 
infected  food,  fingers,  foreign  boilies,  etc,  or  tlie  infection  may  be 
received  from  witliiu  through  the  Hjmtiim  in  cases  in  which  laryngeal 
or  pulmonary  tulierculosis  is  alieady  jjresent. 

Tubercidosis  of  the  skiu  (luimn)  may  extend  directly  into  the  oral 
cavity.  Finally  we  must  (ulmit  tlie  }>os8iltilit\  ttiut  infectiou  from 
tuberculous  foci  in  other  organs  may  reach  the  mucous  membrane  of 
the  mouth  by  wav  of  the  circuliitiou. 

The  disease  of  the  mouth  is  not  primary  in  the  majority  of  ca^es; 
other  organs,  esi»ecially  the  lungs  or  the  larynx,  ai*e  generally  pre- 
viously affected.  Often,  even  in  cases  in  which  at  first  no  other  disease 
can  be  detected,  the  8uljse(|ueut  changes  in  other  organs,  esi>ecially 
the  longs,  are  so  considerable  that  we  are  forced  to  l^elieve  that  they 
have  existed  longer  than  the  disease  of  the  mouth.  It  is  remarkable 
Low  much  more  subject  men  are  to  the  disease  than  women  (seventy- 
one  men  to  fourteen  women,  Scbliferowitsch),  a  ratio  which  is  not 
observed  in  the  other  nn^re  coinniou  localizations  of  tul3erouloei8, 
(lungs,  bones,  and  joints).  It  is  possible  that  certain  habits  to 
which  those  of  the  male  sex  are  especially  a<ldicted,  such  as  smoldng, 
drinking,  and  the  like,  are  of  iutlueuce,  but  there  is  no  proof  of  this. 
A  special  liai)ility  from  occupati<»n  cannot  be  detei*mine<l.  Although 
all  ages  are  occasionally  attacked,  the  disease  in  the  majority  of  cAses 
occurs  between  the  fortieth  and  fiftipth  year. 

The  clinical  course  as  well  as  the  anatomical  characters  of  the 
disease  vary  remarkably  in  different  cases.  It  is  therefore  desirable 
to  distinguish  the  different  forms  in  which  tlie  disease  may  appear 


Lirpua  OF  the  Mucous  Membrane. 


Frequently  in  connection  witli  lupus  of  the  external  skin,  but  not 
seldom  \nthout  it,  tuberculous  disease  of  the  month  occurs,  iu  which, 
although  not  so  distinctly  as  ui>ou  the  skin,  the  characteristic  peculi- 
arities of  lupus  are  to  be  detected.  We  follow  in  the  main  the  descrip- 
tion given  in  Michelson's  treatise.  Illustrations  of  a  series  of  the  oases 
thei-e  mentioned  are  given  iu  my  Atlas,  as  well  as  those  of  a  few  addi- 
tional easels. 

The  affection  rarely  begius,  it  would  seem,  at  a  single  point;  there 
generally  several  foci  which  are  sometimes  somewhat  widely 
tpitrated.  The  favorite  locations  are  the  free  borders  of  the  lii)S,  the 
floor  of  the  vestibnlum  oris,  along  the  upi>er  jaw,  the  arch  of  the 
.|Xihite,  and  the  soft  palate. 
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Since  diHcomfort  ia  Iiardly  ocUiceiible  until  the  disease  has  spread 
mewhat  widely,  ite  very  first  stage  is  hardly  ever  observed  excei)t 
V  accident.  As  h  nile  old  uiul  new  foci  are  found  side  by  side,  so 
t  it  is  easy  to  study  and  compare  all  stages  of  the  disease 
imaltaufHinaly.  The  disease  process  begins  by  tlie  formation  of 
o^lulee.  These  are  at  firet  of  a  slightly  yellowish,  later  of  a  distinctly 
ellow  color  and  of  the  size  of  a  millet  seeil.  They  are  closely 
wdeJ  together  ami  are  se|>arated  by  strips  of  relatively  normal  tis- 
e,  the  (uHuiilly  from  the  first)  somewhat  cyam)tiL'  hue  of  which 
alone  distinguishes  it  from  the  surrounding  mucous  membrane.  The 
whole  forms  a  small  fiat  elevation.  Some  of  the  noilules  begin  very 
early  to  ulcerate;  they  lose  their  covering  of  epithelium  and  a  small 
flat,  VfUow  ulcer  is  formeil.  Since  a  large  number  of  such  miliary 
ulcerations  are  in  close  proximity  to  each  other,  they  quickly  become 
ooaifiuent  antl  form  a  deei>er  ulcerated  surface  the  yellow  floor  of  which 
secretes  a  thin  fluid.  This  fluid  dries  here  and  thei*e  in  thin  brown- 
ish-yellow ci-usts  of  varying  size  which,  l)ecoming  sepai*ated,  disclose  a 
^sinnll  amount  of  pus  in  the  crater  of  the  ulcor.  The  mjuyius  of  the 
\ci-T  are  moilerately  prominent,  l>ut  are  thiu,  jagged,  sometimes  dis- 
tinctly nndermine<l,  and  are  also  often  chaiiicterized  by  the  presen('p 
of  what  can  still  l>e  recognized  as  small  tul»ercle  nodides.  These 
n<Mlules,  again,  ulcerate  in  the  situations  where  they  are  most  clf>tM»ly 
crowded  together.  Tlius  the  great  nicer  is  surrounded  by  an  irreg- 
ular ring  of  smaller  ulcers,  and  at  a  greater  distance  from  the  former 
are  seen  recently  develoi)ed  i.solated  nodules.  Undoubtedly  parts 
here  and  there  of  the  ulcerated  surface  may  become  cicatrized.  In 
re  cases  a  complete  cicjitrization  takes  phice  spontaneously  in  the 
urso  of  years.  The  ulcer  presents  a  singular  appearance  when  it  is 
tuated  at  the  iK)int  where  the  mucous  membrane  of  the  lips  merges 
int4)  that  of  the  cheeks.  Then  parts  of  the  frenulum  or  of  the  labial 
mucous  membrane  become  partially  detached  and  form  polyi>oid 
pillary  excresc^ncea  groujied  about  the  margin  of  the  ulcer,  which 
ere  generally  takes  the  form  of  a  deep  fissure. 

After  n  longt^r  duration  the  process  often  involves  the  deei)er 
ssues,  the  periosteum  and  even  the  bone,  which  then  l>ec<:ime8  super- 
ly  Hoftene<l,  In  rarer  cjuies  the  j)erio8teum  is  iletachwl  over  a 
iderable  apace  and  cortical  se«iuestra  are  fonued.  which  may 
the  loss  of  tlie  t*^th  by  laying  Iwire  their  roots.  Very  rarely 
eed  perforation  of  the  palato  ot'curs,  which  may  be  confounded 
th  syphilis.  So  much  of  the  \\vu\i\  may  be  destroyed  by  the  ulcer- 
that  necrvmia  of  considerable  portions  of  it  results,  and  large 
letin«  an^  formed. 
Th«  coun»e  of  this  disease.  like  that  of  lupus  of  the  skin,  contin- 
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ties  as  a  rule  many  years.  It  often  ^k^ki^s  i^  childhocxl  or  at  the 
of  puberty.  ItH  progresH  may  be  spontaneously  arresteil  for  yejirs 
at  a  time  and  then  for  some  reason,  often  after  injury  or  after 
some  iDtercurreut  mala<ly,  an  exa<;erbati(>n  manifests  itself.  The 
statement  is  not  very  rarely  mmle  that  the  first  l>eKiuuin(;  of  the 
process  became  apparent  after  the  extraction  of  a  tootb.  Its  origin 
in  the  later  yeara  of  life  is  not  unusual.  The  i>atieut  from  whom 
Pig.  8  was  taken  had  only  noticed  the  disease  fur  three  weeks. 

The  only  nearly  constant  C4>mplicatiou  of  the  affection  of  the  mouth 
is  a  generally  moderate  swelling  of  the  adjacent  lymphatic  glands, 
esi>ecially  of  the  glands  in  the  submental  region  and  at  the  angle  of  the 


Flo.  3.— OluKirltisTubercukju  Ci^up'^M^.     tKivm  .Mikulicz,  Alias,  PlfttP  X,  fV-9-) 

Tlil«  lu^wuB  form  or  tubercukMk  f^ngtrttlA  U  shown  lo  FlfC-  8.  The  patienl  wu  «  itian,  tixty- 
thrw  y««nt  old,  who  had  noUcwl,  oDly  two  wt>elot  b«forf*  the  ;ilcturv  was  token,  •  swelling  a-ud 
uU^TAIiou  oD  th?  hard  palate,  with  a  dlMcltaix**  of  a  Hati>ruiiiolfril  fluid.  Tliere  vtnan  Inrt;**  ulct-r 
on  IbH  ceni  ral  p«  irttou  of  tliB  bard  palate  runalDg  up  into  the  {><Mterior  uar^a.  On  the  kuium  tlwre 
was  a  oam>w-  baud  of  ulceration  cxtendlue  an  far  aa  the  f  reouluin :  the  laitcr  was  In  luu-t  deatruyed. 
Ili«  balance  baiijrlnK  down  as  a  iwolleo  nap  of  tiuue.  On  both  aldMor  the  uloar the  Konu  wwv 
thlckeued  aod  uDd«nuined. 


jaw.  But  the  glands  situated  far  down  the  neck  are  often  simultii- 
Deously  affected.  The  pharynx  is  very  often  involved,  especially  the 
archeH  of  the  {>alate,  the  crypts  of  the  touKils,  and  the  poeterior  wall. 
Similar  changes  are  also  not  rare  in  the  epiglottis  and  e8j>ecially  at 
the  entrance  of  the  larynx.  In  the  later  stages  of  the  disease  and 
particularly  in  ita  neverer  forms  widespread  destruction  of  all  the 
tissucH  of  thn  throat  may  lie  pHnhu'ed.  The  French  caII  such  exteu- 
Bive  forms  of  the  disease  Mahidie  trimnibert,  after  the  obsen'er  who 
first  gave  a  detailed  d(*scription  of  them — a  name  which  has  not  been 
tMlopt«*d  outside  cif  France. 

The    Inugs    and    other    organs   are    sometimes    simulbiuooasly 
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I,  but  in  the  luajority  of  caspM  hucL  complioationa  are  either 
entinljr  absent  or  ap|>6ar  only  in  the  latest  stages.  In  a  few  cases 
Biniultaneous  disease  of  the  nose  has  been  observeil  (Michelsoii). 

Iboiated  UijCers  on  the  Soft  Paiatb. 

Not  very  infre*4uently  in  the  tuberculous,  small  shallow  ulcers,  the 
size  of  a  lentil  or  Huiuller,  are  found  on  the  soft  palale,  esiM^cially  on 
the  anterior  arches  ami  in  the  nei^hlxirhoo*!  of  the  uvnla,  also  on  the 
post«»rior  wall  of  the  pharynx.  They  occur  most  fretjuently  siui^ly, 
but  sometiuii's  two  to  five,  rarely  more,  ulcers  are  met  with.  These 
ulcers  have  an  irrej^ular  jagge<l  outline  with  very  8har|>Iy  cut  edges 
and  a  shallow  lardat^eous-yellow  liiH)r.  Tliey  are  diHtiuguisheil  from 
aphthie,  which  they  othensise  closely  resemble,  by  their  very  irregu- 
lar form,  by  thoir  long  duratif)n,  and  e8i»ecially  by  the  fact  that  they 
are  surroundetl  by  a  zone  of  intense  dark  or  bluish-red  color  which 
generally  covers  the  greater  jwirt  of  the  affected  i)alat^il  arch  and  of 
the  n%'uia.  But  above  all  they  are  sharply  distinguished  from  aphthte 
by  their  decidedly  chronic  course. 

They  generally  develoji  pretty  rapidly .  S<,>metime8  an  opi>ortunity 
is  giren  to  oljserve  this,  as  in  tlie  cjwe  of  patienta  affected  with 
laryngeal  tuben'ulosis,  in  whom  the  characteristic  redness  of  the 
anterior  palatal  anrhes,  which  forms  a  strong  contrast  with  the 
IMilenei*s  f>f  the  rest  of  the  pharyngeal  mucous  membrane,  attracts 
attention.  At  one  place  there  begins  to  ap|>ear  a  deeper  redness  and 
a  slight  swelling,  generally  of  small  extent,  at  most  the  size  of  & 
lentil.  The  centre  of  this  sf»ot  then  becomes  of  a  paler  yellowish 
lor  and  Unally  it  is  ftmnd  to  have  ulcerated.  The  uh^er  has  at  first 
'decided  tentlency  to  extend  8ui)erficially,  but  with  suitable  treatment 
is  inclined  to  heal  readily. 

That  this  affection  is  tiil>erculous  has  not  Iwen  proved  so  far  as 
we  know,  but  its  occasionally  very  protnicted  course  and  the  fact  that 
it  oc-cnrs  always  in  the  tul»erculous  render  this  etiology  very  probable. 


TVbrrci'u»c«  TxurTKATTON'ft.  Rhaoades,  and  Uu^er-vtioxs  of  the 
ToxauE  (Bexign  Fobm  of  Lixouai-  Tl^beik-lx^jsisK 

There  are  certain  affections  of  the  tongue  which  differ  from  each 
other  and  which  are  different  from  lupus,  yet  iire  probably  closely 
d  to  it. 
Isolati><l  tulierculous  inHItmtious,  "solitary  tubercles,"  have  often 
been  obeerved  ou  the  edges  of  the  tongue,  where  they  occasionally 
lulate  malignant  tumors,  their  tnie  nature  Wing  recogui/xnl  only 
vxtirpatiou  or  ulceration.     The  intiltratiou  is  not  at  all  chanu*- 
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teristic;  buk  tlio  conatant  presence  of  an  inflnramatory  reilnefts  of  the 
overlying  ami  surrounding  mucous  membrane  does  not  favor  the 
diiignosis  of  carcinoma,  and  the  absence  of  all  evidences  of  Hvphilis 
i*ender8  a  gumma  improbable.  The  affection  manifests  itself  as  a 
small  (rarely  larger  than  a  pea),  quite  hard,  and  often  somewhat 
irregular  nodule  situated  immediately  beneath  the  epithelial  surfat*e. 
The  nodule  readily  ulcerates  and  thus  the  second  form,  the  tuberculous 
ulcer,  is  produced.  This  is  not  infrecjuently,  however,  the  form  in 
which  the  disease  first  comes  under  observation,  x>orhaps  because 


Fio.  4.  TubwciiJ. 


•f  the  ToofftM. 


Th4>  patient  wba  a  man,  stxt^'-three  rears  oUl,  who  wa> 
M  leHifiii  wan  a  narmw  nicer,  with  undermined  and 


TflK 


This  appearance  to  Bhown  in  Flp.  4 
■oiiK'what  pule,  butothcrwl**  |in)k*-il  well 

iDdiiratM)  edgtM  tm  tht*  riK>it  hMr  of  the  tonpic.  It  had  ap|ieared  first  mm  a  hluUh-rvd  n<M]ul«,  about 
four  Rionthflhafore  thi'  piciuri'  watt  taken,  which  soon  broke  aod  dischorfred  a  lltilo  blood-ataioed 
OuhL  There  was  pain  on  fuiloK  And  Kp«alclDfc.  Thi*  tilct-r  h«aled  ariej-  H^rapinK  and  caucertxinff 
with  thn  thermocaiitiT)'  at  the  naiim  ilmt*  hm  did  a  iichIiiIo  on  tht*  left  side  ui  the  t(in(pii»  bumca 
away  with  the  Uierniocautery.     At  thoend  of  a  year  tht*ro  lia<l  been  no  r«tuni  of  the  trouble. 


the  patients  have  not  noticed,  because  not  inconvenienced  by,  the  small 
nodule.  The  ulcer  is  generally  quite  irregularly  shaped,  of  varying 
{h»I)th,  aud  of  the  sisw  of  a  lentil  or  larger.  Its  floor  it^  of  a  greenish- 
gray  color,  more  rarely  of  a  more  lively  red  iu  spots,  or  covered  with 
thin  pale-red  granulatioriH.  The  borders  rest  upon  the  surface  of  tha 
ulcer  in  places  in  thin  strips  so  that  they  appear  to  be  undermined; 
farther  from  the  edge  they  are  hardened,  sometimes  soraewliatswitllen, 
and  thickeuetl  in  uodules.  The  ulcer  secretes  only  small  quantities  of 
a  serous  or  jmnileut  fluid. 

The  tubcrcuhuis  rhagatles  constitute  a  peculiar  form  of  thistubeiv 
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cnlouH  ulcer.  Like  the  i)recediug  form  they  occur  especially  upon 
the  edges  of  the  tongue,  but  exteud  rather  in  depth  than  supertioially. 
They  appear  to  be  merely  narrow  tissuros  until  the  edj^es  are  sejt- 
arated,  when  the  wide  extent  of  the  ulceration  downwards  beconjcH 
apparent.  Bat  thiu  in  only  the  l)e^nuing  of  the  process.  In  their 
farther  progresH  the  ulcerations  attack  other  parts  of  the  tongue, 
estiecially  the  dorsum,  and  thtm  lose  their  character  as  fissures  of  the 


K  ft.  Benifn  Form  of  Tabemikwia  of   the  Tongue.    (From  Mfkutlcx,  AtUs,  Plftte  XXXlll., 

Fig.  £) 

fir.  ft  rvpmests  a  tr]»ic»l  ou»  of  cstciulTe  beolgD  tubrrculosls  of  tiw  toD^ue.    Tbe  patknt 

!■  A  vonun,  Uilny-<*D*  7Mrs  old.  vboM«tD«d  In  loodbeftlih except  for  ttaa  local  trouble.    There 

«■■  wthMoiT  of  an  bmdltjirv  t«iBt.    Tbre^  years  iK-forv  Ow  pieiiin*  wan  t4km  veNlclea  appeared 

lewttichaooo  betTaine  Cratuifi»ntHtI  into  pAlnful  flmurra,  aotl  theaellivaiTB 


oCUietonpie which aooobetTaine  Cratuifi»ntHtI  into  [•Alnful  flmurra,  aod  theael 
■MOOMd  lbs  appaaimooe  of  deeik.  eloonted  ufcwra.  Siipertli-UU  Kraplug  uf  tbeae  ulcers  produced 
•OfflMt.  Hie  pain  was  nryaenra.  Tbe  tosrue Is  eolanrMl,  eepedaUj  laterally  On  tb*"  tlorsum 
■•Afeunr»iik»rac«daurface,  the  borders  of  l£»  toivue  are  id  gneat  mrt  bmktm  down  b^  ulcer* 
•lloa  AMI  Of  verr  irrrmiiar  cootour,  aod  between  tite  two  parts  is  a  nmi  cic«(nt-ial  &r>*a  Ener- 
■Uteaegytogof  '  :uid  deepcaateHsaUon  with  tltePaiiuello  eautt'ry  k^l  i<>a  cnrpwlUiin 

few  weeks,  aDCt  >  '  ibe  diamcv  ba<l  (•ccurrrd  four  and  ouv-half  iiinnUifr  mfiT  tii^  <i|nTa- 

ttoa.    TXmmufmr--  .  rrs  iwaaored  br  ibe  si-rAping  ikhow^  no  epUlifUum,  but  gmiiiilattou 

tl«u»  wMli  alBClB  l>pu;«l  giAtit  oelUi    No  tubervlo  bacUU  were  found. 


macous  membrane  and  extend  more  superficially.  They  remain 
>tu)ierficial  and  their  fioor  Itecomea  coverwl  with  a  greasy,  p'ayiah- 
yellow  ooiiting.  At  the  hanit^  time  here  and  there  in  varyinn  iiunil>ers 
the  cliaracteristic  miliary  B*Kbile«  apin-uir,  as  in  lupus.  These  break 
down  and  form  nlcers  at  a  latt»r  jveriod.  Thus  there  may  l»e  forme<l 
extensive  fiat  ulcers  with  irre^'ulavly  jiqs'gt^d  edges  and  covereil  with  a 
dirtjT  yellowish-jjreen  secretion,  which  occupy  by  preferen<'e  large 
the  ikirnum  of  the  t^^mgae — ulcers  which  afford  all  the 
featun^  of  the  other  tuberculous  ailectious,  uLile  at 
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the  same  time  at  other  placeu  lupud-like  foci  or  genuine  rhagades  are 
present. 

TuBERcnx)U8  Ulgebations  and  Disseminated  TuBERcrLoais   in  thr 
Advanced  Stageh  of  Phthisis. 

In  patiente  with  well-^stablislied  puloionarv  phthifiis,  eflx>6ciall.v 
when  thti  disease  is  far  advanced,  ul(M?rativo  processes  frequently 
develop  utthe  corners  of  the  mouth,  on  the  lips,  and  on  the  edges  and 
the  lower  surface  of  the  tongue,  which  are  chara(>terized  hy  their 
tendency  to  rapid  destruction  of  tissue,  by  the  extensive  and  rapid 


Pio.  «  -DtMaBtnated  TubarailfHli  of  the  Toofcue.    (Fnjm  Mllmlks,  Attiu,  Plnte  XXXIV.,  rig.  fl.> 

Fig,  fl  iBpWBntoa  ^rpteal  ewe  of  Jl— fmlnau-d  tuhgn-oUxU  of  tbo  tongiif.  Thp  pMhmt  wnii  » 
man,  thlrty'fllz  rtmn  old.  without  heradiUry  anteoedeBta.  who  had  had  rever  and  nlcht  a«reau  f<ir 
•boot  five  awauw  toefotv  tlw  pdccun  was  taken,  followed  later  by  Bwellfng  a&d  pain  Id  the  toitfue. 
Local  appUeatkMisoonibloed  with  the lotamal  admlnlatraeioa  of  lo<!Mo  <  >r  r^-tautun)  gave  bo  mief, 
butaonw  improveiBiintfnlktwrd  the  intaHiial  atlmlDlstration  of  l>).  r  iii«*rcur)r  and  localap- 

pUcatfoo  of  hafciam  oi  Pem.    TLe  patient  waa  pAle  and  wba  mainN  'nl.    Tlio  apeech  waa 

WMnmartng.  tbera  waa  nineh  mticua  tD  ibe  mouth,  hut  the  i"  xl  waa  Dot  loterfervd 

with.  Tb«  anterior  half  of  tlte  tougue  was  thU:k«>oed.  and  ou  tht?  t-  <ril'-')>  «« ••ru  ulceni  from  tiie  afaa 
of  apoppy'Mmd  tolh»t  c»f  a  lentil,  a  larcrr  on*-hrlQK  B«t!>n  on  tti**  ri^lit  Uinlir.  The  under portton 
of  IM  toDru<0  waa  deprived  of  epItlHtlTum  aod  pivacDtetl  a  finely  irraoiilar  ulc«rat«d  surfaiv.  lo 
wbtoh  could  be aeeo  under  a  mairnu>'lne' (>la.*iti  very  nnegraytafa-yellow  tnUTcIn;  tlie  larger  yeUow 
uloara  were  alao  fanned  wholly  ^if  Kunilar  IiiQItratlona.  Oatbe  rigUi  nUl*-  of  Ihta  neck  were 
awoUe*  claoila  ih«  atxa  of  a  iiiuunlniit  In  the  vcranlnffS  from  Lht«  larvr  uL-erated 
found  ratber  nuineroua  tuberulo  badllt,  but  dodo  in  the  mucua  of  tb«  inoutli. 


development  of  miliary  notlules,  and  by  a  considerable  infiltration  of 
the  deeper  tissues.  Snch  affections  of  the  tougue  were  described  by 
Vetlopil.  The  ulcers  in  (juestiou  are  iDultijile  more  frequently  than 
single.  They  penetrate  deeply  and  p^>ssess  all  the  characteristics  of 
a  tiiU-rculous  ulcer»  but  are  e8i»ecially  distinv^iiisheil  by  their  location 
a|>oD  a  i»ortiou  of  the  tongue  which  is  thickened  by  a  dense  iuliltru- 
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tion,  ftud  by  tlieir  rapid  jiroj^resa,  notA^'itLKtandiiig  ajipropriatp  treat- 
mfiut  The  intiltratiou  appears  to  be  due  to  tlie  acoiiiuulation  of 
miliary  nodules  iu  tLo  deeper  tissue  layers ;  at  leiist  we  may  infer  this 
from  the  fact  that  nuch  mnall  miliary  uodules,  uow  of  a  vivid  reil, 
i^&iu  of  A  ]Mde  KMiy,  aud  a^aiu  of  the  yellow  color  of  pus,  are  found 
clo«eIy  crowded  together  iu  a  wide  riug  alxnit  the  ulcer.  The  nodules 
are  in  jwrt  still  covered  with  epitheliiuu,  iu  part  are  tlenuded  aud 
ulcerate^l.  The  whole  sifeoted  part  is  contrasted  with  its  environ- 
ment not  only  by  tlie  thickeuiug  but  also  by  its  intensely  dark-red 
color,  against  which  the  closed  as  well  as  the  ulcerated  nodules  are 
cousxikuoas. 


ru.  7.— Tobtrcnlom  Uhxr  of  the  A.ngle  of  UwMuutlt.    cFrau  MUcaUe*.  AtlMk  FUm  VU.,  FI«.  1.) 


r»ie. 


tbe  form  of  tuberculous  ulcer  hero  dMcribed.    Tlw 


I  iwtira 

hlriiwlf 


lent 


twroiy-tilu*'j««r«oUL«liog«Te  A  funtlj  history  of  tuberculo^  and  was  hrriiiK!lf  ftwllerar  frocn 
Mltuiuwl  plRliMa.  The  ulcM-  wm  unrlaiilttiMlly  cawml  br  ftutolnfocUtA  wltb  Ibo  spoCiUM  which 
cOtttalDMl  nuuiy  tubercle  hiu'illl.  U  caused  Uu*  pftiiont  lUUe  likOoiivealeuo&  Hediedof  phtlilftts 
ihne  moalbs  alter  Um  ptcture  was  ukeu. 

It  should  also  be  mentioned  that  these  prooeesea  often  attack  the 
under  surface  of  the  tongue,  whereas  those  preriously  de8cril>ed  leave 
this  part  almost  always  iubict. 

Ou  the  lips  tlie  iofiltration  and  the  dissemination  of  miliary  nod- 
are  frequently  wanting  or  not  well-marketl.     Here  we  find  an 
which  penetrates  deeply  and  eats  rapidly  and  which  has  a 
Dodolated,  warty,  dirty  yellow-green  floor  and  undermined  edges. 

fhi  the  pluir>'ux  and  the  palate  the  changes  are  similar,  but  owing 
to  the  thiiuiess  of  tlie  submucosa,  the  fonuati<in  of  a  thick  intiltratiou 
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occurs,  if  at  all,  only  on  the  soft  palate  and  the  tonsils.  As  a 
rule  ulcers  only  are  found  here  of  the  clmructer  already  described. 
They  are  very  extensive  and  may  spread  irregularly  far  from  their 
place  uf  origin  and  dually  convert  alu)4)tit  the  entire  palate  and  the 
isthmus  of  the  fauces  into  one  great  ulcerated  surface.  Associated 
with  these  is  fouud  always  a  greater  or  h^Ks  numWr  of  miliarr 
iuberdes  which  generally  8(xiu  break  down  and  suppurate.  It  is 
almost  luineceasary  to  remark  that  between  these  different  forms 
numerous  transitional  forms  occur  and  that  esi^ecially  after  a  lou^ 
duration  a  mild  ma>  change  iut^)  a  severe  form. 

Diaijfwaui. 

In  the  milder  forms  (lupus  and  benign  lingual  tuberculosis),  the 
diagnosis  may  present  no  incousiderable  difficulties.  These  forms  a.ve 
most  fretjuently  confused  with  syphilis  and  carcinoma.  lu  many  of 
the  recorded  cases  the  diagnosis  of  an  ulcerated  indltration  of  the 
tongue  was  tirst  made  by  the  microscopical  examination  of  the  tumor 
which  had  been  extirjiatetl  as  a  carcinoma.  Only  a  very  careful  ex- 
amination of  the  cavity  of  the  mouth  and  of  the  throat  can  prevent 
such  mistakes.  Often  when  tuberculosis  is  present,  beside  or  at  some 
distance  from  the  principal  fcKTis  other  small  ulcerations  or  the  char- 
acteristic little  miliary  nodules  may  l)e  detecte<l.  Moreover,  the 
adjacent  lymphatic  glands  are  enhirged  in  a  different  way  than  lu 
carcinoma;  the  small  hard  noilules  of  carcinoma  are  al^ent;  the 
glands  more  fre<iuently  extend  far  dowu  the  neck  and  not  iufre(]ueutly, 
in  contrast  with  carcinoma,  the  glands  of  the  other  side  of  the  neck 
are  swollen,  even  in  the  milder  forms. 

The  differential  diagnosis  from  syphilis  has  been  considered  in 
the  preceding  section. 

The  demonstration  of  bacilli  is  not  always  easy.  Tlie  sali>'a 
usually  does  uot  contain  bacilli  in  any  of  the  various  forma  of  the 
disease.  On  the  other  hand  they  are  often  to  be  fouud  in  great 
nnmbers  in  the  forms  last  described,  if  the  ulcerated  surface  is  not 
too  8ui>erficially  8cra|>«>d  and  the  debris  thus  obtauied  is  examincil. 
In  the  other  forms  the  demonstration  rarely  succeeds  even  when 
some  of  the  iliseastHl  tissue  is  examined  after  removal  h\  operation 
(Michelson). 

The  jireAence  of  i)ulmonary  disease  will  prove  an  im|x>rtant  aid  in 
iiiagnosis,  especially  in  the  disseminated  forms  described  in  tlae  pre- 
ceding section.  In  the  other  forms  a  clinically  demonstrable  affection 
of  the  lungs  is  so  often  wanting  that  its  absence  is  not  of  diagnostic 
value.  Much  more  frequent  is  simultaneous  disease  of  the  ostium 
Isryngis. 
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The  BtLfTeriuKH  of  the  patients  vary  extrRmely  in  the  individual 
In  general  they  are  rao8t  marked  during  eating,  in  the  form  of 
violent  Ininiin^  ])aius  on  maKticatiou  and  eKj)ecia11y  on  deglutition. 
Hence  eating  and  drinking  often  become  a  torture  and  are  for  that 
reason  limited  m*  far  as  jM^Bailile.  The  juitients  masticate  their  food 
imperfectly  and  confine  themselves  as  far  as  jKisHible  to  soft  or  fluid  ali- 
ment. It  is  i^learthat  this  point  is  of  the  very  greatest  importance  in 
B  disease  like  tuberciilo<tia  iu  ^\liich  the  progDOBis  de|)ends  so  largely 
nj>ou  the  condition  of  the  uutiitiou.  Iu  fact  wheu  the  disease  of  the 
mouth  is  raj)idly  extending  the  patients  lose  strength  very  (juickly. 
In  general  tlie  suffering  api^ears  io  depend  esHeutially  uix>n  the  extent 
of  the  ulcerations.  A  widespread  eruption  of  miliary  nodules,  and 
even  extensive  infiltration  of  a  part  cause  far  less  severe  sufferings 
than  an  ojwn  ulcer  even  of  moderate  dimensions.  The  small,  isolated 
nlcers  of  the  arches  of  the  y>alate  descril>e<l  ^bove  lead  often  to  a 
very  considerable  and  paiufid  disturluiuce  of  the  act  of  swallowing. 
The  relatively  circumscribed  rhagades  on  the  edges  of  the  tongue 
may  also  make  eating  extremely  paiuf»d. 

It  is  generally  only  the  affections  of  the  tongue  which  interfere 
with  s()eech.  The  circumscribed  ulcers,  since  in  the  movements  of 
■peaking  they  strike  upon  different  places,  make  the  speech  labored, 
hmitating,  and  lisping,  "as  if  the  tongue  were  too  heavy."  Every 
one  knows  how  a  small  crack  of  the  mucous  membrane  or  a  vesicle 
ni»ou  the  tongue  interferes  with  si>eech.  The  infiltrations  of  the  eilges 
of  the  tongue  give  annoyance  almost  solely  through  thus  impeding 
speech. 

Progtiosis. 

Tlie  prognosis  of  the  disease  is  extremely  varied  according  to  its 
fonn  and  degree.  In  general  it  may  l>e  said  that  the  first  and  third 
of  tbeabove-descrilted  forms,  which  resemble  lupus  of  the  skin,  do 
not  have  a  Imd  pzognosis  if  they  are  not  too  far  advanced.  Partial 
S|M)!»t;iuetms  healing  is  frequently  observed,  so  that  occasionally 
nlot'rat**<l  tracts  of  cou8ideral>le  size  ]>ecome  cicatrized.  In  the  mean 
tinH>,  however,  the  pr^tcess  usually  steadily  advances  in  other  direc- 
tiona.  But  in  a  relativ»^ly  large  uumlH^^  of  caaes  it  is  possilile  by 
auitable  treatment  Ut  arrest  the  dise.ase  at  all  points,  and,  since  so 
fretjuently  no  disease— at  least  no  demonstrable  disease — of  other 
oruaus  is  present,  tlie  prognosis,  not  only  with  regard  to  local  cur© 
Iwat  also  as  to  the  pi-eservation  of  life,  is  not  unfavorable. 

In  the  benign  form  local  cui'e  is  not  ditlicult;  it  ia  often  possible, 
by  means  of  cautorizjition  and  the  like,  to  heal  these  ulcers  completely 
in  a  few  weeks.     On  the  other  hand,  the  fact  that  the  ^latieuts  are  gen- 
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erally  tuberculous  elsewhere  affects  the  prognosis  unfavorably.  The 
advauced  cases,  especially  the  disseminated  forms  last  mentioned, 
are  the  only  ones  which  are  quite  hopeless.  The  rule  applies  here 
as  elsewhere  that  the  prognosis  is  the  worse  the  older  the  patient. 
It  also  depends  essentially  upon  the  presence  or  absence  of  well- 
marked  tuberculous  disease  in  other  organs,  especially  the  lungs. 

Treatment 

The  treatment  has  quite  different  indications  to  fulfil  according 
as  it  aims  at  a  removal  of  the  disease  and  a  local  cure  or  attempts 
only  an  allegation  of  the  patient's  sufferings. 

The  local  cure  is  most  easily  attained  in  the  case  of  the  small 
ulcers  described  in  the  third  section  above.  Here  a  strong  solution 
(up  to  fifty  per  cent.)  of  lactic  acid  or  even  a  i)aste  of  iodoform  rubbed 
into  the  ulcer  a  few  times  suffices  to  effect  a  cure  in  from  eight  to 
fourteen  days;  sometimes,  of  course,  after  a  longer  period. 

In  tlie  other  forms,  at  least  a  partial  healing  may  be  attained  by 
the  use  of  the  same  means,  but  here,  on  account  of  the  greater  extent 
of  the  morbid  changes,  more  energetic  modes  of  attack  are  generally 
neeeRsary  and  surgical  treatment  is  indicated. 

But  it  is  then  necessary  to  ascertain  whether  the  other  organs  are 
so  nearly  normal  that  we  may  venture  uiM>n  such  interference.  If 
this  is  the  case,  the  most  radical  treatment  is  to  be  recommended. 
The  relatively  small  ulcers  and  infiltrations  on  the  edges  of  the  tongue 
are  easily  extirpated  by  a  wedge-8ha[)ed  incision  under  cocaine,  as 
has  often  been  done.  But  for  the  majority  of  the  other  forms  of  the 
disease  tliis  radical  procedure  would  l>e  unsuitable  on  account  of  the 
inaccessibility  of  the  foci  or  Iwcause  too  much  tissue  would  need  to 
be  removed,  llccourse  is  then  had  to  tlie  sharp  spoon  and  the  Pa- 
quolin  cautery,  and  also  for  Hmaller  foci  to  the  galvano-cauterj*.  But 
th<:)rough  operating  is  essential.  If  in  the  fear  of  })enetrating  too 
deeply  remnants  of  diseased  tissue  are  left,  a  relapse  is  very  probable. 
Therefore  the  employment  of  the  Piuiueliu  cautery  after  scraping  ia 
to  1)0  strongly  re(M:)mmeuded.  For  the  after-treatment  iodoform 
still  remains  the  sovereign  remedy.  Aside  from  its  anti-tuberculous 
iiction,  it  surpasses  all  other  medicaiuentsS  iu  enabling  the  wound  to 
pursue  an  aseptic  coui-se.  That  good  results  are  obtainable  by  these 
surgical  methods  is  shown  by  some  of  the  canes  repoi-ted  by  Michel- 
son  and  by  me  (M.)  in  my  Atlas. 

But  if  the  disease  has  attained  such  a  development  that  it  can  no 
louger  l>e  radically  removed,  esi)ecially  if  the  p(  wterior  wall  of  the 
pharynx,  the  ujisopharyugeal  space,  and  the  nose  are  extensively 
affected,  it  is  l)etter  to  renounce  such  thorough-going  meiusures.     We 
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iiHt  cont<^nt  oorselveH  with  relieriui^  the  BufTerinj^s  of  the  patieut  Hud 

ith  keeping  up  hiH  ntreuKth  bh  far  na  poKHible,  in  order  to  assist  the 

of  Hpotitaueous  cure  which  8t>nietiiiies  wrjrlcH  wonders  ftven  in 

utiy  dtvi]H>mte   casses.     Here  af;ain  to  i(M.l(>foriu  is  to  Ije  ^vcn 

e  firwt  phioe.     AMien  it  is  rubbed  in  or  insufflated,  even  ext^^usive 

or^rs  aro  kept  in  a  tolenibly  ck>an  stute,  tlieir  advance  is  dehiyfni, 

%ud  the  |>AiuH  which  att'omiMiny  chewing?  and  swallowing  are  diuiiu- 

hnl.     A  similar  effect  is  x)rodnced  by  lactic  acid,  which  renders 

»od  senioe  when  we  desiro  to  oautorize.     Mtmthol  iu  ten  to  twenty 

r  oeut.  solution  iu  oil,  brushed  or  poure<l  ou  the  uloew,  is  lt?s8  used 

»-<iiiy  KB  an  ana'stlietic  and  disinfectant  than  formerly.     In  desper- 

where  nothing  relieves  the  agonizing  pains  which  are  in- 

at  every  attempt  to  eat,  and  the  patient" s  strength  nipidly 

fails,  recourse  must  be  had  to  morphine.     Wlien  the  pains  chiedy 

occur  during  attempts  U}  eat,  ctn-aine  ai»i>lied  with  the  brush  or  iu 

«pray  iimy  Iks  used  U)  advantage.     But  rm   accfiunt  of  the  doubly 

it  danger  of  poisoning  from  this  drug  in  weak  patients  caution  is 

luisite. 

Neither  the  manifold  therapeutic  measures  required  fortheproj>er 

ntritiou  of  tlie  jiatient  nor   (questions   of  climate,  diet,  etc.,  can  be 

msidered  here.     The  use  of  creosote  and  coil-Iiver  oil  is  governed 

y  the  siuue  cousiih^ratious  in  tuln^n-ulosis  of  the  mouth  iis  in  other 

forms  of  tul»erculosis.     Nor  can  we  delay  to  discuss  the  question  qa 

(o  the  applicability   of   tuljerculin  iu  the  treatment  aud  diagnosis. 

But  this  section  cannot  l>e  c<»mpleted  without  mentioning  another 

uestion,  the  imjK^rtJince  of  which  not  only  for  the  clinical  course  but 

Iso  for  the  thenijjeutic  management  of  pulmonary  tul>ercul<>iis  has 

u   receutl>   recognized  (Graucher  et  Hutiuel,   Comet,    Sf>engler, 

finkel  uml  Troje\  viz.,  the  question  what  role  the  mixed  infections 

5*  in  tul>erculoRis.     Although  the  diseases  of  the  mouth  ap|»ear  per- 

inore  favorable  thjin  many  others  for  the  investigation  of  these 

atters,  as  yet  no  oliservations  upon  the  suViject  have  l)een  rei>orted. 

ut  it  is  to  lie  iiopetl  that  they  will  l)e  made  and  that  they  will  dejtr 

p  many  doubtful  points.     In  tlie  severer,  relatively  acute,  destructive 

mmatioiis  of  the  oral  mucous  membnine  misled  infectiou  proliably 

»  a  part,  just  as  it  does  in  the  formation  of  caverns. 


i«pn 
^T«<P 
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Glanders. 

The  occurrence  of  glanders  should  l)e  briefly  mentioned  here.     It 
Ihe  ond  cavity  generally  by  the  way  of  the  naso])haryijgeal 
coDse<jueutly  affects  most  fre<]ueuUy  the  soft  and  hard 
jialate. 
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It  theu  presents  itself  in  the  form  of  small,  irregularly  scattered 
submucous  infiltratious,  which  soon  break  dowu,  at  first  shine  yellow 
throu^;h  the  mucous  inombraue,  then  become  sinnoiLs  ulcers  with  un- 
dermined edges.  These  cannot  be  distinguished  from  tuberculous 
ulcers.  But  the  fm-t  thai  extensive  diKoiiwe  of  the  nose  and  of  the 
larynx,  generally  also  of  the  skin,  is  always  present,  as  well  as  the 
demonstration  of  the  bacillus  of  glanders,  which  is  generally  easily 
effecte<l  by  means  of  intraperitoneal  inoculations  of  guinea-pigs 
(,(!aHeatiuns  of  the  testicle  cuutaiuiug  bju-illi)  jieriuit  the  differential 
diagnosis  to  be  made  with  certainty. 

The  disease  is  somewhat  rare  in  man.  It  ])ui*sues  sometimes  an 
acute,  sometimes  a  more  chronic  course,  but  ends  as  a  rule  in  death 
from  general  iufection  or  from  tlie  pneumonia  of  glanders.  Recovery 
does  sometimes  take  place  spontaneously  after  the  disease  has  Listed 
for  years.  The  ulcers  are  often  caused  to  heal  in  places  by  local 
treatment,  cauteri?'>ations  and  the  like,  and  great  improvement,  even 
apparent  cure,  is  sometimes  effected  cy  the  use  of  iodide  of  potas- 
sium. It  is  necessary,  therefore,  to  be  on  one's  guard  against  errora 
in  the  diagnosis  exjuvantibus. 

Leprosy. 

The  general  symptoms  of  leprosy  will  be  discussed  in  auotlier 
division  of  thiH  work.  Hei-e  we  should  mention  that  leprous  prod- 
ucts, "lepromata"  and  ulcers,  are  very  frequently  situated  in  the 
ciivity  of  the  mouth.  The  participation  of  the  oral  mucous  mem- 
bniue  l)egiurt  pretty  late.  We  do  not  know  whether,  when  the  initial 
exanthemata  appear,  the  mucous  membrane  of  tlie  mouth  is  affected 
in  the  same  way,  but  it  certainly  is  not  improbable. 

It  is  certain,  however,  that  the  characteristic  eruptions  of  the  mu- 
cous membrane  of  the  mouth  generally  make  their  appearance  a  con* 
siderable  time  after  the  characteristic  nodules  of  the  face.  The  two 
erujitious  differ  somewhat.  The  vivid  copper-red,  brownish-yellow, 
or  brown  color  which  is  often  peculiar  to  the  lepronias  of  the  skin  dis- 
apiwAFH  in  the  mucous  membrane.  Here  the  fresh  infiltrations  are 
at  first  but  slightly  contniste<l  with  their  surroundings.  They  re- 
semble somewhat  the  thick  infiltrations  of  Feyer's  placjues  in  typhus, 
are  of  a  pale-rod  color,  almont  lighter  than  that  of  the  surrounding 
healthy  mucous  membrane.  They  are  elevated  to  a  varying  degree, 
their  Iwrders  generally  rising  quite  gradually  from  the  healthy 
mucous  membrane.  Their  consistence  is  very  firm  so  that  their 
presenile  is  (»ftou  betrayed  to  the  ]>alpatiug  iiuger  earlier  than  to  the 
eye.    Their  margins  show  a  slight,  generally  (Lirk-red  coloration. 
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The  form  of  the  infiltrutiou  is  quite  varioue.     Sometimes   it   \h  a 
iph<»rical  node,  sometimes  a  long  mound.     Two  places  seem  to  be  the 
rivorite  8|>ot8;  the  Iwise  of  the  uvubi  and  the  Deighboriug  parts  of 
ihi*  soft  palate,  and  the  raj  the  of  tlie  hard  pahite  up  to  itH  union  with 
le  guui8.      Later  the  uoduled  of  the  mucous   membrane  tend  to 
iften,  murh  more  than  those  of  tlie  Hkiu,  which  often  exist  for  years, 
id  may  even  be  absorbed,  without  softeuiu^  and  ulceration.     In  tlie 
Lonth  they  soon  acquire  a  yellow  coh^r  and  a  peculiar  waxy  lustre. 
'he  8oftene<l  centre  of  the  nodule  shines  through  the  thinned  over- 
iyiug  epithelium.     The  nodide  remains  quieaceut  for  a  considerable 
ime  in  this  stage,  then  ulceration  results,  and  one  sees  in  the  larger 
ilcers  a  flat  ulceration  sitnate<l  hardly  l>elow  the  level  of  tlie  mucous 
lembrane  with  a  dirty-yellow  floor.     The  smaller  ulcers,  on  tlie 
<ither  hand,  are  often  strongly  ero*letl,  of  crtnsiderable  dejith  and  with 
fOndermined  edges,  like  tu1)erculous  ulcers.     Especially  characteris- 
tic of  this  form  of  lUcer  is  the  extraordinarily  hard  infiltration  which 
idely  surrounds  the  leaions.     It  extends  j^retty  deeply  into  the  tis- 
les,  is  sharply  circumscril>ed,  not  at  all  painful,  and  is  not  separated 
»m  the  surrounding  tissues  by  a  well-marked  zone  of  demarcation. 
While  iu  the  early  ]>eriod  of  the  existence  of  the  iuliltrations  and 
[alct>rationH   these  are  localized  especially  upon  the  jKUuts  already 
teuUonetl  and  upon  the  lips,  at  a  later  time  the  tongue  is  also  afl'ected 
at  the  most  various  places.     Here  also  infiltrations  and,  hiter,  ulcers 
are  formed  which  are  distinguished  from  those  of  the  roof  of  the 
luouth  chiefly  by  their  greater  extent. 

Ah  for  the  termination  of  the  infiltrations  and  ulcerations,  we  must 
iinphasize  the  fact  that  even  very  large  nodes  and  ulcers  may  heal 
impletely,  with  or  without  treatment.  If  they  are  small  they  shrink 
ip  finally,  leaxing  behind  them  only  a  pale  and  not  characteristic 
.'ar-like  8|>ot.  Larger  infiltrations  are  also  occasionally  alworbed, 
mt  generally  only  after  long-continued  ulceration^  and  then  extensive 
leniie  radiating  scars  ap|)ear,  whidi  may  greatly  distort  the  u\"ula 
id  the  8(»ft  palate,  and  on  the  tongue  may  lead  to  the  formation  of 
Ip  furrows  and  tags.  But  these  strars  iire  very  often  again  \yeue- 
kted  by  infiltrations  and  foci  of  softening,  which  may  break  down 
lin  and  form  new  nlcers, 

Tlje  dxagixotns  of  leprosy  of  the  moutli  will  hardly  ever  be  difficult, 

it  IH  n-sually  to  l»e  made  when  the  skin  already  shows  the  ex- 

LDfily  characteristic  enii>tion.     As  to  a  participation  of  the  mouth 

tbe  prodromal  stage  or  iu  the  first  stage  of  eruption,  as  ah'eady 

»tAte<l,  we  know  nothing.     A  difficulty  may  be  experienced  if  lejirosy 

rombimnl  with  syphilis  ( Kaposi).     The  disease  is  generally  of  long 

ktion,  years  and  decades,  at  least  in  the  nodular  forum  which 
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occur  aluioHt  excluBively  iu  Dou-tropioal  cliumtes.  Of  a  more  rapid 
Ciiurse  are  tLe  non-nodulur  forms  and  those  whicli  are  a  mixture  of 
thy  tw<i,  which  are  uior*^  fr<itiueiitly  *>l)Hei'ved  in  the  tiopica.  But,  as 
to  the  iuvolvemeut  of  the  mouth  iu  these,  we  know  practically  uoth- 

The  prognosis  of  leprosy  is  absolutely  bad.  It  is  true  that  re- 
cently the  fact  of  cure  has  been  established  by  good  observers 
(HutchiuHon  and  others*').  But  it  liehnip*  to  the  greatest  rarities. 
The  eruptions  are  quite  eiisily  healed  hx^ally.  Even  without  treai- 
meut,  as  already  mentioned,  they  may  heal  by  alworption  or  by 
breaking  down  and  the  formation  of  an  abscess.  But  new  foci  of  the 
disease  coutiuually  api)ear  and  the  process  lulvunces  imchecked. 
The  sufferings  caused  by  the  disease  of  the  mouth  are  extremely 
slight;  pain  is  entirely  al>8eut  and  chewing  and  swallowing  are  but 
little  impedtid.  The  patients  themselves  often  do  not  notice  the 
disease  of  the  mouth  at  all.  Leprosy  of  these  ot;gaus  is  of  slight  im- 
portance go  far  as  tl)e  general  hejilth  is  concerned,  much  less  than 
that  of  the  nose,  the  phaiyux,  and  the  lar.xnx. 

Tliere  is  little  to  be  said  with  regard  to  treatment.  The  formerly 
received  doctrine,  that  lepr<^»U8  ulcers  should  not  1^  allowed  to  heal 
too  rai)idiy,  has  lieen  given  up,  and  it  is  relatively  easy  toheiil  tliem 
with  a  variety  of  caustics.  By  so  doing  the  patients  may  be  spared 
unpleasant  secondary  infections,  otlierwiso  the  lienetit  is  slight. 
English  and  American  authors  speak  highly  of  the  use  of  cod-liver 
oil,  iron,  and  minute  doses  of  strychnine.  They  also  esteem  highly 
ohanlmoogra  oil  (from  Oynocardia  odorata)  or  the  acidum  gynocar- 
dicum  obtained  from  it,  also  gurjun  oil  {from  Dipterocarpus  Inn-is). 
Crocker's  work"  may  be  consulted  for  further  particulars.  But  in 
Bpite  «)f  the  use  of  these  remetlies  they  regard  leprosy  as  almost 
alwavs  fatal. 


I 


Scleroderma. 

The  mucous  membrane  of  the  mouth  may  be  invaded  by  sclero- 
derma from  two  directions ;  tirst  from  the  anterior  nares,  and  second 
from  the  nasopharyngeal  space. 

In  the  former  case  the  upper  lii>  forms  the  connecting  link.  It 
is  permeated  by  infiltrations  o{  cartilaginous  hardness,  which  are  in 
places  denuded  of  epitlielinm  and  covered  with  yellow  or  brown 
omsta.  These  extend  from  their  starting-point,  the  nostrils,  far  be- 
neath the  mucous  membrane  of  the  npjier  lip  in  two  masses  lying 
close  to  the  frenulum  labii  superioris,  which  further  back  become 
fused  together.  Pulsing  l>eneath  the  mucous  membrane  the  iniiltra- 
tioufl  next  attack  the  alveolar  process,  creep  from  here  over  the  gams 
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until  tinally  all  the  iucisors  may  be  embedded  in  a  Lard  tumor,  from 
which  only  their  crowns  jjroject.  The  iutiltratioua  are  distiuguishod 
b.\  tiieir  well-knowu  i>ecuiiur  cartiluginous  hardness  and  by  thtnr 
knobbed  surface.  Theii*  color  varies  from  }>ale  reil  io  reddish  or 
ish  yellow.  The  overlying  mucous  membrane  is  often  much  in- 
and  traversed  by  dilated  venules.  The  covering  of  epithelium 
is  often  more  or  less  removed,  and  yellow  or  brown  cnista  then  cover 
the  swelling  so  that  only  after  their  removal  does  the  typical  infil- 
tmtiou  become  ilistinctiy  visible.  Continuing,  the  lesion  may  also 
creep  over  the  lingual  surface  of  the  alveolar  ]>roceKs  and  so  tinnlly 
cover  a  considerable  portion  of  the  hard  palate.  In  its  progress  it 
l^enerally  confines  itself  to  the  more  central  ]  talis  of  the  mouth,  and 
often  for  a  long  time  its  origin,  in  the  form  of  two  foci  situated  near 
the  middle  line,  may  still  l>e  recognizeil.  The  f<xn  l)ecome  gradrndly 
more  and  more  T>roniiiiont.  On  tlieir  edges  new  small  pale-red 
nodolee  form.  At  the  same  time  in  the  older  portions  tlie  typical 
pnx'ess  of  contnu'tiou  iM^gins  whic^h  converts  the  infiltratiou  into  a  yel- 
lowish-retl  or  a  tendinous  glittering-white  scar.  Occasionally  this 
«tream  of  infiltration  unites  finally  with  one  coming  from  the  naso- 
pharyngeal space. 

If  the  process  is  of  long  duration,  it  attacks  not  only  tlie  mncons 
braue  but  also  the  l>one  of  the  alveolar  process.  The  teeth  l>e- 
edine  Ux>se  and  fall  out.  Quite  exceptionally  a  f>erforation  of  the 
hanl  jialate  results.  The  infiltrations  may  ti-avel  from  the  upper  to 
the  lower  lip.  Then  the  aperture  of  the  moutli  l)ecomea  more  and 
more  contracted  and  finally  is  so  small  that  the  patient  can  take  fluid 
fooil  only  with  the  greatest  dilliculty. 

Tlie  process  is  similar  when  the  infiltrations  advance  from  behind, 
from  the  naso]>haryngeal  space.  Here  the  soft  palate  is  first  iu- 
volvetl,  and  in  these  soft  tissues  the  process  of  cieatricial  contraction 

generally  very  marked.  The  Q\'ula,  the  iK)8terior  wall  of  the 
nx,   and   the   entrance   to   the   nasopliaryugeal   space   liecome 

i\y  ilistorteti  and  are  convertetl  into  reddish-yellow  or  tendinous 
iirhite  cicatricial  cords.  Here,  too,  the  disease  creeps  forward  along 
liotl     ' '        **  the  middle  line  of  the  soft  and  hard  palate,  the  two  areas 


of  i 


suljsequently  fusing  together.     It  always  appears  in  tlui 


onn  of  on  infiltration,  of  at  first  a  vivid  red.  later  of  a  paler  color. 

hieh  finally  forms  contnictile  cioitri<'ial  tissue.     Here,  also,  the 

U(*i*rticial  I'overiug  of  epitlielium  may  be  lost  and  the  infiltration 

then  covered  with  »  grayish-yellow  coating.     The  infiltrations  may 

form  knobbed,  tumor-like  no<les  from  the  size  of  a  i>ea  to  that  of 

'jeluut.     .-Vfter  the  process  of  cicatrization  is  completed  the  soft 

palate  resembl<»s  a  Gothic  arch,  which  is  formed  by  cicatricial  cords 
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of  a  tendon-like  lustre,  and  the  apex  of  which  corresponds  to  the  edge 
of  the  hard  palate. 

A  participation  of  the  tongue  is  quite  rare  (in  only  five  of  the  eighty- 
seven  cases  of  Wolkowitsch).  It  also  is  invaded  from  the  throat. 
Generally  only  the  root  of  the  tongue  is  implicated,  and  to  an  incon- 
siderable degree.  The  case  of  Welander  is  a  rare  exception.  In  this 
the  whole  anterior  half  of  the  tongue  was  considerably  swollen, 
knobby,  and  of  a  bluish-red  color;  the  edges  and  the  root  of  the 
tongue  were  covered  in  spots  with  grayish-white  nodules  and  here 
and  there  were  superficially  ulcerated. 

The  diagnonis  of  the  disease  will  not  be  difficult  with  our  present 
knowledge.  Tertiary  syphilis  might  be  thought  of,  especially  if  the 
processes  of  cicatrization  are  strongly  marked,  but  the  absence  of 
deep  ulcerations  after  the  disease  has  lasted  for  years  will  prevent 
this  mistake.  A  confusion  with  malignant  tumors  is  likewise  con- 
ceivable, but  the  multiple  foci  of  the  disease  which  are  always  present 
elsewhere,  its  extremely  slow  course,  and  in  some  cases  the  absence 
of  disease  of  the  lymphatic  glands  will  always  enable  the  correct 
diagnosis  to  be  made.  If  necessary,  the  removal  of  a  bit  of  the  infil- 
tration for  microscopical  and  bacteriological  examination,  if  too  old 
portions  of  the  growth  are  not  selected,  will  render  the  diagnosis 
certain. 

The  coui-se  of  the  disease  is,  as  is  well  known,  extremely  chronic, 
and  may  be  prolonged  for  decades.  The  suflfering  caused  by  the 
disease  in  the  mouth  is  relatively  unimportant,  aside  from  the  occa- 
sional implication  of  both  lips  already  mentioned.  Mastication  and 
speech  are  indeed  interfered  with  to  a  varying  degree,  according  to 
the  location  and  extent  of  tlie  disease,  but  these  inconveniences  are 
insiguiticaut  in  comparison  with  the  other  manifestations  of  the 
disease. 

The  proijnmis  is  still  almost  absolutely  bad.  Although  the  proc- 
ess always  advances  very  slowly,  so  that  the  patient  as  a  rule  finally 
passes  out  of  sight,  yet  it  appears  always  at  last  to  end  in  death 
through  obstruction  of  the  larynx,  the  trachea,  or  the  oesophagus. 

Trotftnent  is  in  gt'ueral  ineftVi-tual.  AVhether  by  careful  extirpa- 
tion of  all  diseased  tissue  a  radical  cure  may  be  effected,  even  in  cases 
of  sclennlornia  in  whirU  the  moutli  is  implicated,  can  only  be  decided 
after  increased  clinical  exi)enencc.  In  a  case  in  the  Brealau  surgical 
clinic  in  which  the  disease  was  confined  to  the  nose  and  larynx,  re- 
moval of  the  intiltration  by  the  knife,  tlie  sharp  spoon,  and  the 
thenno-cautery  effected  a  cure,  the  continuance  of  which  could  l>e  con- 
tinned  two  and  a  Iialf  years  later.  Treatment  by  medication  has  as 
yet  jtroved  <iuite  useless. 
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Actinomycosis . 

That  the  luouth  and  its  nciuity  ai'e  the  most  frecjueut  ]>oiut8  of 
entrance  of  ihiH  diseane  in  hLowu  by  tho  nuniemuH  oliHen'utious  ui&de 
eiijoe  the  discovery  of  actinomycosis  iu  man,  Thus  in  Illich's ""  wurk, 
21o  casea  of  aetinumycoHis  of  tlio  head  and  neck  au<l  IH  of  the  ton^ie 

reported  from  the  Albert  clinic  and  from  the  literatui-e,  whei-eas 

the  same  work  only  173  caseft  cf  actiuomyeosiH  of  other  organs  are 
reiK)rted,  and  29  cases  in  which  the  point  oi  enhance  was  unceilain. 

Most  fre<iuently  the  ray-fungus  ap]»earH  to  enter  iu  the  region  of 

alveohir  process  and,  almost  exclusively,  the  alveolar  prrjcees  of 

lower  jaw.  Tet  iu  miiu  the  disease  of  the  middle  of  the  lower 
jaw,  which  is  most  frequent  iu  cnttJe  and  in  them  produces  sarcoma- 
swellings  of  the  btme^  is  extremely  rare. 

That  the  entrance  into  the  body  of  i>ortious  of  planta  infected  witli 
the  actinomyces  is  the  way  in  which  the  fungus  gains  adniissiou 
flow  to  bo  universally  recognized.  In  some  cases,  h<iwever, 
ly  be  direct  tnuismissiun  from  diseased  cattle.  Of  course  it 
18  not  possible  to  e.sUildish  the  mode  of  transmission  in  all  cases. 

Most  frequently  the  lirst  manifestation  of  the  process  occurs  in 
the  form  of  disease  of  the  alveolus  or  of  a  periosteal  alwcess.  In 
isolated  cases  it  Las  been  jKissible  to  demonstrate  the  i^rencncfr*  nf  the 
actinomyces  kernels  in  the  cavities  of  cariims  tt*eth,  but  such  oViser- 
ratiouN  are  rare. 

Very  rarrly  the  process  exteutls  from  the  carii>us  teeUi  through 
the  root  canal  into  tho  mandilmlar  canal  and  thus  leads  to  central 
actinomvcosis  of  the  jaw.  But  this  does  not  disprove,  as  Illich 
tliinks,  the  entrance  of  the  fungus  by  way  of  the  carious  teeth.  Cen- 
tral Osteitis  is  an  extreme  rarity  in  ordinary  caries  of  the  teeth. 
The  common  affection  of  the  jaw  in  the  hitter  disease  is  alveolar 
j)i»riosteitis.  But  this  ia  also  a  fretiuent  way  in  which  actinomyco- 
aia  shows  itself  in  man.  As  a  rule  the  patients  regard  the  first  mani- 
festations of  the  disease  as  not  worth  attention  and  only  come  under 
obneri'ation  three  in  six  weeks,  or  even  longer,  afior  infection.  At 
that  time  very  frefpiently  the  primary*  periosteitis  is  already  cured. 
AVe  then  detect  only  the  further  developments  of  the  affection,  tlie 
actinomycotic  tumor  or  the  abscess  besides  the  lower  jaw.  This 
alKii*eHS  geuendly  lies  l»etwtM?u  the  lower  jaw  and  the  hyoitl  btiue  or 
at  the  angle  of  the  jaw.  Other  manifestations  of  the  disejise  are  often 
alreaily  pn'sent.  for  it  han  a  tendency  to  extend  in  tlie  intermuscular 
or  pnerertcbral  connective  tissue. 

In  other  casen  carious  teeth  seem  to  favor  the  infection  by  causing 
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a  giiiKi^'itis  wLich  rendern  the  gumH  nponpy  and  tbus  facilitates  the 
entrauce  of  the  fungus.  Frw[ueutl\  the  first  manifestation  is  an 
alveolar  stomatitis,  a  ii\  orrhopa,  which  is  in  no  way  distinguishable 
from  the  common  furm  of  this  diseii.se.  Suppuration  in  that  portion 
of  the  gum  which  con»apoiids  to  the  nock  of  the  tooth  with  simulta- 
neous diffuse  stomatitis  is  the  prominent  symptom.  But  Justus  is 
the  case  with  periosteitis  acfcinomycotica,  by  the  time  that  the  patients 
come  to  us  this  primary  looalizatiou  has  no  longer  a  charaoteristio 
api»eaniuce.  The  process  is  alroady  ut  an  end,  or  at  least  the  typical 
features  of  it,  the  fungus-kernels,  are  no  longer  to  be  foimd,  or  the 
latter  have  become  ctdcified  and  unrecognizable  tlirough  retrograde 
metamorphoses. 

The  localization  of  actinomycosis  in  the  tonsils  and  the  arclies  of 
the  palate,  common  in  swine,  is  very  rare  in  man;  but  this  form  of 
the  disease  lies  outside  of  the  limits  of  this  work. 

Besides  a  few  secondary  cases,  a  small  number  of  primary  cases 
of  actinomycosis  of  the  tongue  has  been  obsened  (^tliirteeu  in  Tllit-h's 
work).  In  these  cases  the  tumor-forming  process  of  the  actiuom\ces 
is  conspicuous.  There  is  formed,  in  the  majority  of  cases  in  the  tip 
of  the  tongue,  one,  seldom  several,  very  hanl  and,  in  comparison  with 
other  actinomycotic  tumors,  surprisingly  sharply  detined  tumoi-s, 
which  only  rarely,  and  then  at  isolated  spots,  show  any  softeniug.  It 
is  rare  for  a  genuine  suppuration  to  ensue,  as  occurs  in  other  foci  of 
actinomycosis-  Illich  cites  only  one  case  (Samter)  in  wljich  an  ex- 
tensive ulcerative  destruction  resulted.  In  the  other  cases  there  were 
iuiiltrationH  from  the  size  of  a  pea  to  thjit  of  a  bean,  rarely  larger. 
Luhrs,"  however,  reports  a  node  the  size  of  an  egg.  The  site  of  the 
infiltration  is  almost  always  the  tip,  only  in  a  few  cases  was  it  u]>on 
the  edge,  or  more  towards  the  middle,  of  the  tongue.  The  nodes  are 
generally  single.  They  ai-e  very  hard;  fiuctuatiou  is  nir^ly  to  Iks  de- 
tected. They  are  generally  circumscribed,  much  more  8haq>ly  tlian 
is  usually  the  case  with  actinomycotic  tumom.  Sometimes  they  are 
situated  deep  down  in  the  tissues  of  the  tongue,  sometimes,  and  more 
fretjnently,  they  lie  near  the  surface  of  the  mucous  membaue  through 
which  the  yellow  focus  can  be  seen. 

Diiifjnosis. — In  general  these  actinomycotic  infiltrations  present 
little  that  is  characteristic  and  if  the  process  have  not  advanced  far- 
ther, the  diagnosis  will  often  be  quite  difficult.  Occasionally  tlie  fact 
tlmt  the  lymphatic  glands  l>econie  affect*:id  from  actinomycotic  foci  at 
a  relatively  late  period  and  to  a  slight  degree  may  prevent  mistakes, 
but  metastatic  lymphomata  are  not  to  be  expected  with  a  gumma, 
and  carcinoma  shouhl  have  been  i-ecognized  and  operated  upon  lie- 
fore  its  diagnosis  has  l)een  confirmed  by  infection  of  the  adjacent 
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ids.  Au  exploratory  iucisiou  Mill  therefore  be  ftdvisable  in  mauy 
\,  although  we  should  not  expect  always  to  tind  the  characteristio 
kernels  iu  abundance;  but,  especially  after  a  little  sorapiug,  they  will 
be  found  ou  careful  search  in  the  matter  whicli  is  brought  away. 

It  fthuuld  l>e  mentioned  that  iu  the  published  canes  of  actinomy- 
wjsis  of  the  tongue  the  auamuesis  states  with  relative  fre<]nency  that 
the  infection  has  followed  j^enetration  of  the  gum  by  a  grain  of  wheat, 
or  the  like,  so  that  actinomycosis  is  i-eavlily  Busjiected. 

Tlie  trentmetit  in  all  cases  consists  in  laying  open  the  foci  of  the 
disease  as  freely  ns  |>ossil»le,  with  the  extraction  of  teeth  tlio  alveoli 
of  which  are  diseased.  AVe  may,  however,  emx^hasiza  the  fact  tliat 
extremely  thorough  oi>eration8  are  not  necessary.  Contrary  to  the 
view  accei>ted  at  first,  actinomycosis  has  not  au  esx>ecially  unfavor- 
able prognosis  if  tlie  disease  luis  not  reacheil  inaccessihle  organs.     It 

i\  even,  though  rarely,  be  cured  spontaneously,  as  appears,  among 
oQsers*  from  some  of  the  cases  reported  by  Ulich.  In  some  cases 
when  the  infiltration  is  very  hard  and  incision  evacuates  no  pus, 
injections  <if  O.'2o  ix*r  cent,  sublimate  solution,  which  are  much  used 
in  the  Albert  clinic,  may  be  employed.  However,  the  l>e9t  treatment 
is  alwnya  the  incision  of  the  focus,  which  disturbs  the  ray  fungus  in 
its  anaerobic  nnxle  of  life,  and  so  destroys  it.  For  small  tumors  of 
the  tongue  extirpatit»n  is  to  be  ivcommeuded. 

Quite  recently  iodide  of  potassium  has  been  employed  with  auc- 
b<^th  locally  and  internally.  For  intenial  mlministratiou  large 
»s  1 1  to  3  gm. )  must  l»o  used.  Locally,  jwirenchyraatous  injections 
of  a  five-) ler-oeut.  solution  are  given.  Tlie  latter  mode  of  adminis- 
tration in  to  l>e  rccornmonded  iu  actinomycosis  of  the  mouth  only  for 
the  larger  infiltrations  of  the  fl<ir>r.  We  advise  that  at  least  the  inter- 
nal nse  of  iodide  of  potasflium  should  be  combined  with  the  surgi- 
cal treatment  of  actinomvcosis  of  the  month. 


Thrufih. 

The  most  frequent  hx^ation  of  disease  from  the  thrush  fungus 
(SaoduLTomyces  sen  Oi'dium  albicans)  is  undoubteiUy  the  oral  cavity. 
The  disease  is  historically  interesting  because  it  was  the  first  which 
was  pn>v<Ml  to  originate  from  the  action  of  vegetable  parasites.*  Tlie 
thrush  fungus,  which  is  now  generally  regarded  tw  Ijelonging  t«  the  bud- 
ding fungi,  incurs  iu  the  form  of  a  membrane  composeil  of  yeast-like, 
strongly  refracting  nuind  or  oval  nucleated  iMxlies,  which  multiply 


•  EspeHftlly  by  F.  Tli    Berg's  popcr-nm  Torek  lios  Barn."  Storkliolm.   1946. 
•Imoct  ftt  the  Mino  tiroo  by  Laogenbrck,  Gniby,  T.  Vugel,  &Dd  Oestcrlon. 
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by  budding  and  8i>routing  and  may  also  grow  into  long  threads. 
These  two  forms,  together  with  cast-off  epithelial  cells,  fragments  of 
fo<Hl,  and  perhaiw  exuded  blond,  coustitute  the  spongy  fragile  nietu- 
braiie,  the  thruHh  patoh,  which  generally  elunely  resembles  u  white 
milk  coagulum,  but.  according  to  the  nature  of  the  adventitious  sub- 
stftucen,  may  also  have  a  gray,  brown,  or  even  black  color.  The  fuu- 
gua  proliferates  at  first  in  the  superficial  layei-s  of  the  epithelium,  the 
cells  of  which  are  partly  killed  by  it,  and  are  then  cast  off,  but  they 
may  also  be  i>enGti'ated  by  the  fungus  tlireatU.  In  rare  cases  the 
parasites,  after  they  have  occupied  the  entire  epithelial  layer,  may 
penetrate  more  deeply  into  the  mucosa,  and  Wagner  and  Buhl  claim 
even  to  have  obsen-ed  tiu^ir  entrance  into  tbo  bUMxl-vessels,  and  Zen- 
ker t*^  have  seen  endioli  in  the  brain  composed  of  threads  of  thrush 
fungus. 

Tlirush  occurs  most  frequeutly  in  young  children  and  next  in  point 
of  fre<iueucy  in  a<:lults  whose  nutrition  is  very  bad,  notably  in  those 
who  have  eaten  nothing  for  a  long  time.  Wliere  the  fungus  lives 
outside  of  the  human  body  is  still  not  known,  but  it  must  be  widely 
disseminated.  It,  however,  finds  the  conditions  suitable  for  its  de- 
velopment within  the  bo<ly,  only  in  case  of  an  exclusive  or  almost  ex- 
clusive milk  diet  with  insufficient  cleanliness,  or  when  no  care  what- 
ever is  taken  of  the  mouth. 

The  clinical  course  of  the  disease  is  very  characteristic.  At  first 
very  small  wliite  pearly  dots  api>ear  upon  the  mucous  membrane, 
which  otherwise  looks  normal.  They  are  especially  to  l>e  found  upon 
the  dorsum  and  edges  of  the  tongue  and  upon  the  mucous  membrane 
of  the  lips  and  edges  of  the  jaws,  in  a  less  degi*ee  upon  the  hard, 
rarely  njMju  the  soft  [wdate.  Theiie  dnt^  grow  rapidly  over  the  sur- 
face, become  confiuent,  and  form  then  extensive  j^atches.  The  mem- 
branes are  easily  wipeil  off  with  a  rag  but  cannot  be  peeleil  off. 
^Slieu  the  food  is  exclusively  milk  they  retain  in  all  stages  the  in- 
tensely white  color,  the  effect  of  which  is  as  if  the  mouth  had  been 
dusted  witli  chalk.  The  tissues  underlying  and  surroimdiug  the 
membranes  give  endenee  of  but  a  sllglit  degree  of  reaction  against 
the  invasion.  If  the  coating  is  wi|>ed  away  the  exposed  mucous 
membrane  is  seen  to  V)e  Komewhat  reddened.  Rarely  it  is  denuded 
of  its  sui»erficial  epithelium  and  in  that  case  bleeds  slightly.  With  a 
longer  duration  cpiite  thick  and  then  more  resisUiut  membranes  may 
be  formed,  which  sometimes  are  perfect  casts  of  the  affected  tissues. 

Thrush  is  generally  cfinfined  Ui  the  cavity  of  the  mouth,  but,  in 
fasting  i>atients  with  clouded  intellects,  it  may  grow  thnmgh  the 
entire  <esophagus  to  the  cardia  and  so  jirove  a  serious  obstacle  to 
deglutition. 
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Tkrush  ia  of  not  slight  cliDiciil  importauce.  The  afifectiou  is  quite 
painful  and  the  nutrition,  es]>ecially  in  young  children,  suffers  con- 
siderably. Extensive  i»rolifpratioD8  lead  to  a  rise  of  temperature; 
the  patient  feels  ill;  the  glandH  at  the  angle  of  the  jaw  may  become 
swollen. 

But  it  is  most  serious  when  thrush  attacks  patients  who  are 
already  ill.  Tlie  impaired  nutrition  is  then  rendered  worse,  and 
hence  in  adults  the  development  of  thrush  is  often  the  sign  of  ap- 
proftching  death.  This  is  sometimes  the  case  with  childien  also,  but 
it  is  leiw  fnMjueutly  of  such  evil  signi^canco  in  them. 

Therapeutically  much  can  be  done  to  oppose  the  invasion  of  the 
fungas.  It  is  ouly  necessary  to  rememl>er  that  with  proper  care  of 
the  mouth  thrush  does  not  occur.  The  first  indication  is  therefore  a 
cureful  mechanical  cleansing  of  the  mouth.  The  fungus  is  as  a  rule 
A&sily  removed  by  wiping  with  a  moist  rag.  General  hygienic  mea- 
Bures  are  to  be  adopted;  wise  regulation  of  the  diet  in  children,  good 
air,  good  nnrsing. 

Of  medicaments,  borax  in  al>out  a  fifty-Y>er-ceui.  solution  in  water 
or  glycerin  has  an  established  and  certainly  justitied  reputation.  If 
the  mucous  membrane  is  brushed  or  rubbed  with  this  a  com])lete  cure 
is  generally  effected  in  a  few  days.  Solutions  of  permanganate  or  of 
chlorate  of  i>otas8ium  in  the  strength  recommended  under  stomatitis 
ulcerosa,  and  astringent  mouth  washes  of  all  kinds  are  also  used. 
Th^  thrush  fungus  in  duiils  containing  sugar  or  starch  causes  an  acid 
fermentation  with  the  formation  of  a  little  alcohol.  It  cannot  thrive 
in  strongly   alkaline  duids.    F.  Yogel  therefore  recommends,  but 

kbably  on  purely  theoretical  grounds,  the  use  of  a  solution  of  bi- 
inate  of  swlium ;  other  authors  find  that  is  of  no  benefit.  Vogel 
is  more  justifie<l  in  warning  against  the  administration  of  food  or 
medicine  which  contains  sugar. 

Animal  Parasites  in  the  Mouth. 


Of  the  larger  parasites,  the  occurrence  of  the  larvw  of  flies  in  the 
mouth  is  to  be  mentioned.  They  may  be  introtluced  either  as  larvas 
or  as  eggs  by  means  of  the  food.  Here  a  long  and  peaceful  existence 
will  liiirdly  be  the  lot  of  these  guests,  except  in  the  case  of  patients 
with  clouded  intellects  (one  can  often  see  dies  attempting  to  enter  the 
wide-open  mouths  of  such  patients).  The  host  will,  as  a  rule,  be 
able  to  rid  himself  of  tliem  without  medical  asHistjmce. 

As  for  other  and  still  rarer  parasites,  Senator  '*  givee  an  account  of 
a  cant*  publinljed  by  Pom|»er  in  which  regularly  in  the  evening  l>etweeu 
d^t  and  nine  o'clock,  specimens  of  tlie  Oxyiu^s  vermicularis  ap- 
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pearetl  upon  the  touf^e  of  a  child.  Other  pArasites  may  occasionally 
occur. 

lu  thti  tisHues  of  the  mouth,  almost  always  in  the  tougue,  but 
Bometimes  in  the  lip,  cyaticerci  and  echinococci  may  become  e8tal>- 
lished.  They  api>ear  clinically  i>recisely  like  the  small  cysts  of  the 
mucouH  membranes  of  the  mouth.  lu  the  tropics  the  Pilaria  medi- 
neusis  (guinea-worm)  is  said  often  to  be  met  with  iu  these  locations. 

Trichimo  have  the  same  predilection  for  the  muscles  of  the 
tongue,  that  they  have  for  those  of  the  eye,  the  larvnx,  and  the  dia- 
phragm. Their  presence  may  cause  great  swelling  of  that  organ, 
presenting  the  picture  of  an  acute  ghissitis  of  a  different  origin.  The 
possibility  of  trichinosis  should  therefore  be  thought  of  iu  such  cases. 
AVe  may  mention  as  a  cuTiosity  that  a  Spanish  Arab  amputated  a 
tongue  because  be  mistook  a  trichina  capsule  for  an  epithelioma 
(reference  in  the  Iniemaiionaks  (JentrulbUiii  filr  Lart/iufologw,  etc., 
Bd.  10,  1894,  p.  19). 


Diseases  of  the  Mucous  Membrane  of  the  Mouth 
Analogous  to  Dermatoses. 


The  number  of  diseases  of  the  skin,  in  the  narrower  sense  of  the 
word,  is  verj'  great  in  which  erujitions  similar  to  those  upon  the  sur- 
face of  the  body  appear  also  upon  the  visible  mucous  membranes  and, 
among  these,  esi>ecially  ui>nn  the  mucous  membi*anes  of  the  mouth. 

The  participation  of  the  mouth  in  the  acute  exanthemata  has  al- 
ready been  mentioned,  as  have  also  the  encrrwtchments  of  heri^es 
hibialis  in  infective  diseases  and  tlie  relations  between  stomatitis 
aphthosa  and  iuii)etigo. 

Here  we  should  mention  that  in  eczema  of  the  Ixidy,  and  ewpecially 
of  the  face,  similar  vesicular  and  scaly  inlhimmatious  apxiear  uix>n 
the  mucous  membrane  of  the  mouth. 

This  mucous  membrane  <iuite  fre<^|ueutly  partici]mte8  in  morbid 
processes  attended  by  the  fonuation  of  vesicles  u[X)u  the  skin.  But 
these  enij>tions  have  quite  constantly  the  p<^culiarity  tliat  the  vesicles 
in  full  development  are  very  seldom  oljser\'ed.  Since  the  vesicles  in 
the  month  can  hardly  escape  mechanical  injures  of  various  kinds, 
this  stage  may  generally  paRs  too  quickly  to  Iw  obsened.  On  the 
other  hand,  tlie  formation  of  tibrin  is  undoubte<lly  not  only  more  easy 
but  also  more  abundant  in  the  mouth  than  uix)U  the  skin,  and  so  in 
many  affectious,  iustoml  of  the  Huid  exudation,  a  fibrinous  exudation 
may  occur  from  tlie  first  in  thn  mucfrns  ujembrane  of  the  mouth.  In 
general  these  local  manifestations  have  little  that  is  characteristic  and 
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ID  tbe  nittjoritr  of  cases  tbe  local  (liagnosis  is  made  only  by  zueaus  of 
that  of  the  skin  eroptiona. 

RiWHulierg"  flescribps  a  vesicular  ei-uptiou  ui>on  the  lips,  tlie 
tongue,  tbe  bard  ami  Hoft  palate,  and  tbe  pharynx,  at  tbe  same  time 
with  which  there  apf»eared  a  quite  typical  erythema  bullosum,  but 
l(H-alia*il  (»u  the  penis.  Tbe  disease  ilisappeared  under  simple  treat- 
ment with  indifferent  wasbeB  in  a  short  time,  but  relaj^ses  8<>ou 
occnrred  and  tbe  whole  jirocees  extended  over  a  long  period.  Tbe 
vesicles  of  the  mouth  were  extremely  jmle.  For  the  most  part  only 
their  coverings  were  seen  lying  loose  and  generally  in  shreds,  ami,  in 
the  place  of  the  vesicles,  easily  bleeding  sharply  outlined  erosions, 
whicli  were  soon  coveretl  with  a  greasy  yeUowish  coating,  in  places 
like  a  croupous  membrane.  Only  at  a  few  places  could  the  vesicles 
l>e  seen  lying  in  a  swollen  and  cyanotically  reddened  mucosa. 

Dr.  Schneidler,  of  Breshiu,  has  kindly  communicated  to  us  in  per- 
eou  observations  of  two  cases  in  which  a  well-marked  swelling  of  the 
xnacons  membrane  of  the  mouth,  with  tbe  formation  of  ulcerated 
sp<:)t8  covered  with  thick,  tough  ma*tses  of  fibnn,  precede<l  by  some 
days  the  eruption  of  atypical  extensive  berimes  iris.  In  these  two  pa- 
tients the  suffering  was  due  almost  solely  to  tbe  disease  of  tbe  mucous 
membrane.  A  very  deei)ly  extendiuj;  ^edematous  swelling  of  the  lips 
\^Ui\  of  the  tongue  imjieileil  the  ingestion  of  food,  8i>eech,  and  even 
respiration,  and  caused  extremely  ^-iolent  pains.     High  fever  and  a 

liderable  distnrlwnce  of  the  general  hejilth  accompanied  the 
le.  Under  rather  negative  treatment  the  disease,  which,  by  the 
way,  bad  also  attacked  the  openings  of  the  nostrils  and  the  conjuno- 
iivft,  disapi»eared  in  about  fourteen  days.  In  one  case  a  i*elapse  oc- 
'cTirred  in  alniut  six  months— still  later,  a  second,  the  month  only 
being  affected.  Similar  cases  have  l>een  reporter!  by  Kobner  and 
Xoumann.  Both  skin  diseases,  erythema  bullnsum  and  herjiCH  iris, 
are  ]>hM'etl  by  the  dermatologists  in  the  class  of  ert/thewrt  exfutdnti'vum 
mftJiiJonnc. 

Pemphigus  also  frequently  attacks  the  mucous  membrane  of  the 

moatb.     Here  also  the  formation  of  vesicles  is  rarely,  or  not  at  nil, 

l-ob^Tved.    At  once,  or  after  the  very  brief  existence  of  a  vesicle  tilled 

vilb  serous  or  yellow  j>uruleut  tSuid,  thick,  tough,  fibrinous  patches 

-are   formed  which  simulate  i^seudo-membranes.     The  considerable 

•cUiDg  of  the  structures  within  tbe  oral  canty  which  aocompuniee 

diaesAe  lewis  here  also  to  serious  disturbance  of  the  general 

lib,  bnt  tbe  mucli  graver  disejise  of  the  skin  is  a  more  imjtortimt 
part  of  tbe  morbid  process  than  in  the  affections  above  mentioned. 

Licbfiu  ruber  plaims,  ncc<irding  the  Herscbeimer's  estimate,  is 
combineil  in  al>out  half  the  cases  with  disease  of  the  mucous  mem- 
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braue  of  the  mouth.  Neuberger"  found  in  one  case  erode<l  plaque* 
about  3  cm.  long,  \\'hieh  at  the  edges  were  covered  with  nhretln  of 
whitish  epithelinm.  They  were  situated  symmetrically  ou  lx)th 
Hides,  near  the  UAd  between  the  ujucouh  membrane  o£  tlie  t'li<M.'k  ami 
that  of  the  up|>er  jaw.  Chotzen  "  observed  in  another  case  nuniernuH 
clear  white,  trausparent,  sa^cnlike  ntidulen  of  the  Hize  of  the  head  of  i\ 
darning  needle,  cntwded  toj^ether  in  a  space  as  large  as  a  shilling 
ni>nu  the  highly  reddened  soft  x>alate.  To  these  cases  many  others 
might  Ixs  added,  but  in  view  of  the  difference  of  opinion  which  pre- 
vailed among  the  denuatologists  oh  U)  the  diagnosis  ol  some  of  them, 
the  precise  nature  of  many  of  such  erapti(>n8  must  remain  somewhat 
in  doubt.  In  auy  case  the  disease  of  the  skin  will  make  the  diagnosis 
easier.  Cliineally  these  diseases  of  the  mouth  8*^om  to  l>e  of  little 
importance.     The  treatment  is  tliat  of  the  disease  of  the  skin. 

From  a  diagnostic  standpoint  the  knowledge  of  these  conditions 
is  not  without  imixjrtance.  If  the  disejise  of  the  skin  is  not  obsei've*! 
with  Hu:fficieut  care  they  may  be  confouuded  with  syphilis,  tubercu- 
losis, or  even  diphtheria. 


Leukoplakia. 

The  name  leukoplakia  buccAlis  was  introduced  by  Schwimmer  for 
an  affection  of  the  mouth  which  arises  from  localized  thickenings  of 
the  epithelium  nf  the  mncons  mend»rane,  due  to  a^*cumulations  of 
desqmimated  superficial  cornitietl  epithelial  layers.  This  is  the  most 
essential  i>art  of  the  ]>athological  anatomy.  It  only  remains  U>  add 
that  this  accumulation  of  comified  epithelium  is  accompanied  by  a 
more  or  less  abuudaut  iufiltration  uf  the  superlicial  layers  of  the 
mucosfi  by  round  cells,  au<l  that  frecjuently  besides  these  foci  of  epi- 
thelial thickening  there  ai*e  other  spots  from  which  the  thickeued 
layers  have  become  detache<l,  bo  that  narrow  surfaces  or  shallow 
cracks  are  present  over  which  the  epithelium  is  absent,  either  en- 
tirely, or  down  to  the  lowest  stratum  of  its  cells. 

The  affection  has  received  other  names  (tylosis,  keratosis  liugnie, 
{Moriasis  buccalis,  ichthyosis  bucralis,  etc.),  and  formerly  it  was 
often  groui>tHl  with  desquamative  processes,  such  as  occur  in  the  epi- 
thelium of  the  month  in  the  early  period  of  constitutional  syphilis. 
Bat  in  the  course  of  time  the  name  has  come  to  be  reserved  for  tlie 
exceedingly  chroaic  conditions  the  auatomicul  characters  of  which 
have  been  described  above. 

Many  have  wislied  to  refer  the  disease  in  all  canes  to  coustitiitional 
flvphilis.  and  it  is  not  t<^>  l)e  denied  that  a  great  number  of  the  patients 
have   previously    (generally  many  yeai-s  before)  acqiiirei.1  syphilis. 
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But  tliero  are  nmny  ])atient8  in  whose  caae  a  preceding  Hyphilitic 
infecdoD  in  weither  demonHtrable  uor  even  probable.  Aatisypbilitio 
rpuiedies  exert  no  infliiouco  over  Ipukopiakia,  tin  is  tulmitted  by  all 
olteervers.  If  it  is  t*>  l)e  regarded  us  a  product  of  syphilis,  it  must 
be  reckoDe<l  with  thfme  non-specific^  jiroce.sses  which  associate  tliem- 
selves  with  that  disease,  such  as  talx-s  dorealis,  etc.  A  much  more 
important  role  in  the  causation  of  tiie  mahuly  seems  to  be  played  by 
excessive  smoking,  especially  if  continued  for  many  years.  It  is  si^- 
niticant  in  this  regard  that  the  number  of  women  who  are  affected 
with  leukoplakia  is  extraordinarily  small — a   fact  which  has  been 
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1— Leokoplold*  of  the  Lower  Up.    f  After  Self^rt  and  Eohtim,  "AUu  der  BtotopAthologle  der 
Xur,  "  etc  .  wi«i»bMlen,  1%15.    Plat«  XXX .  Fig-  ^■) 

U  a  aectlon  through  n  leftlon  of  the  loner  Itp  In  a  oase  of  leukopUkU.    The 
wodls  of  tliH  cpitlieltuiii.  brapit^l  up  tntu  a.  (nk-k  layer,  an?  tthown  at  ci.     Tl>e 
flplUlcHal   lAjrcra  alMi->  fthou-  n  firrrnier   <.lt>vt-)i>|>ii>*'iit    Iwttt^ath  tuU  calluus  |>orUou.     lo  tbe 
;llal  tlaiu«  »ar&tUMr<N,>n9iderableruuDil  c^aUitUtmtlon. 


mphasizecl  by  all  observers.     And  yet  men  who  have  never  smoke*! 

^^n^  affecteil  with  psonasis  buccalis,  and  it  is  asserted  that  leukoplakia 
^^ardly  ever  occurs  in  women  in  countries  where  they  smoke  as  freely 
^^^B  the  men.  It  certaiuly  seems  as  if  the  disease  had  not  always  the 
ff^^ame  etiology.  The  comploxus  of  symptoms  and  their  clinical  sig- 
nificance are,  however,  so  constant  that  the  disease  must  l>e  discussed 
^^a  a  piitltological  entity. 

In  the  majority  of  patients  the  auuoyuDce  which  they  suffer  from 
%be  changes  in  the  mucous  membrane  of  the  mouth  is  reaUy  not  Hnreat. 
^ot  rarely  the  affection  is  discoveretl  iiccidentally.  Only  in  the 
^eaHe  of  the  foriiiatiim  of  extensive  rhugades  do  serious  pains  during 
tification,  im|>e4liment  in  sp«H^h.  and  other  disturbances  result, 
»*  |uitient«  generally  have  only  a  certain  numb  feeling,  a  sensation 
if  Uiers  waft  i»omething  wrong  in  the  mouth.     When  the  foci  of  kLe 
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disease  are  situated  ou  the  mucous  membrane  of  the  cheek  or  lips, 
the  patients  are  wont  to  touch  them  constantly  with  the  tongue,  espe- 
cially after  the  movements  of  chewing  and  swallowing.  Or  when  the 
foci  are  upon  the  tongue,  they  draw  the  latter  along  the  teeth  as  if 
they  wish  to  convince  themselves  that  the  epithelial  accumulations 
are  still  present.  Occasionally  they  succeed  in  this  way  in  tearing 
them  off,  and  then  a  crack  remains  as  mentioned  above.  Thus  the 
patients  are  constantly  reminded  of  their  disease.  Those  who  have 
had,  or  believe  they  have  had  syphilis,  regard  their  malady  as  a 
manifestation  of  that  disease.  Others  think  that  a  carcinoma  is  de- 
veloping. So  the  majority  of  patients  are  inclined  to  hypochon- 
driacal ideas,  which  cAuse  their  disease  to  appear  much  more  severe 
and  ill-omened  than  it  is  in  reality. 

The  only  real  cause  for  anxiety'  connected  with  the  disease  is  that 
carcinoma  may  develop  from  it.  This  opinion  is  in  fact  held  by  the 
majority  of  obsei*vers  who  have  studied  leukoplakia;  many  patients 
with  cancer  of  the  tongue  have  years  before  suffered  with  leuko- 
plakia, the  presence  of  which  may  still  be  ascertained  upon  the  other, 
not  carcinomatous  parts  of  the  tongue,  or  its  previous  existence  may 
merely  be  inferred  from  the  history  of  the  patient.  (Compare  among 
others  Nedopil "  and  the  history  of  the  patient  from  whom  Fig.  1, 
Plate  XXXI.  of  my  Atlas  was  taken.)  But,  after  aU,  it  is  not  estab- 
lished that  every  case  of  leukoplakia  terminates  in  carcinoma.  For 
this  there  is  need  of  much  more  extensive  clinical  experience  with 
cases  in  which  at  first  only  leukoplakia  and,  subsequently,  carcinoma 
is  demonstrated.  The  fact,  however,  is  to  be  emphasized  that  mild 
forms  of  the  disease  are  seen  much  more  frecjueiitly  than  the  severer 
forms,  and  hence  it  may  perhaps  l^e  assumed  that  many  patients, 
their  sufferings  not  increasing,  become  reconciled,  as  it  were,  to  their 
condition,  or  that  the  disease  remains  stationary.  If  this  is  true, 
the  probability  that  in  every  case  the  leukoi)lakia  will  become  car- 
cinoma is  not  so  very  great. 

Nevertheless  his  danger  must  be  taken  into  account,  and  this  is 
important  from  a  therapeutic  standpoint,  for  the  disease  obstinately 
resists  treatment. 

Trentim-nt. — With  respect  to  the  medical  treatment,  caustics  should 
be  especially  mentioned.  It  is  recommended  to  rub  on  the  lesions 
nitrate  of  silver  pure  or  fifty-per-cent.  solution  (Kaposi),  or  lactio 
acid  (fifty  per  cent.),  or  chromic  acid. 

The  danger  of  injuring  the  teeth  by  strong  acids,  which  is  insisted 
upon  by  S.  Rosenberg,  is  disputed  by  Joseph;  authors  are  not  yet 
agreed  ou  this  point.  Salicylic  acid  has  been  used  by  a  few  rather 
for  the  purpose  of  swelling  and  dissolving  the  epithelium  than  as  a 
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c.  Bo8«nber|i<  bas  recomineuJed  balsam  of  Peru,  aud  this  drug 
lias  found  luauy  advocuten.  It  should  lie  painted  ou  pure  and  kept 
in  the  mouth  from  three  to  itivQ  minutes.  The  recommeudation  of 
Iioi>avotiu  and  the  alkaliue  waters  iu  this  disease  origiuated  with 
^K^^hvimmer.  But  they  remove  the  epithelial  layers  iu  but  a  limited 
^Bjftaxaber  of  cases,  aud  otherwise  do  not  indueuee  the  progress  of  the 
^KdxMftae.  Often  enough  this  whole  armamentarium  fails  us  utterly. 
^■TheAo  are  the  cases  in  which  the  patients,  placed  often  by  pains  and 
^"by  the  |ieri»etual  sensation  of  x>eculiar discomfoit,  but  more  frequently 
I  vithont  Jiny  serious  sufferings,  fall  into  despair,  lielieve  that  they  will 
nerer  recover,  and  become  an  e^isy  j>rey  to  hypochondi'ia  or  neuras- 
tbeniii.  Under  such  circumstances  it  is  certainly  justifiable  to  od- 
I  Tmnee  with  **  fire  and  sword"  against  tlie  disease,  to  thoroughly  re- 
^■iDore  the  callosities  with  the  sharp  sjHjon,  etc.,  under  chloroform  or 
^B cocaine  antesthesia,  and  then  to  destroy  the  superficial  layers  of  the 
I  nnooaB  membrane  with  the  thermocautery.  Then  a  thin  scar-like 
oorering  of  the  tongue  takes  the  place  of  the  thickenings,  the  annoy- 
ABces  from  tlie  affection  are  pretty  completely  removed,  and  also, 
robubly  as  certainly,  the  danger  is  averted  of  the  development  of  a 
inoma  from  the  leukoplakia.  But  with  this  the  8ymx>tom8  of 
thenia,  the  disposition  to  hypochondria  do  not  always  disap- 
pear. It  may  be  as  difficult  to  remove  these  after  such  an  operation 
A0  without  it— a  fact  which  should  l)e  honxQ  in  mind  when  prognoati- 
Gating  the  results  of  operative  interference. 


Neuroses. 


Nervous  disturbances  in  the  region  of  the  mouth  are,  on  the  whole. 
Tare.  They  may  occur  in  the  motor  nenes,  iu  the  nerves  of  general 
ftoJ  special  sensibility,  aud  in  the  set^retory  and  vasomotor  nenes. 

Motor  diflttirlianceft  are  occasionally  observed  in  perii^heral  in- 
juries And  disease  of  tlie  hypogloesus  aud  facialis.  On  account  of 
the  sheltered  situation  of  the  former,  injuries  of  it  are  very  rare.  It 
|i«  also  seldom  imx>]icuted  in  diseases  of  neighl>oring  organs,  tumors 
and  the  like.  If  its  [miction  is  destroyed,  paralysis  of  the  corre- 
Bpoudiog  half  of  the  tongue  is  the  result ;  when  the  tongue  is  protruded 
it  donates  from  the  middle  line  towards  the  injured  side. 

The  facialis  is  often  exposed  to  injury  in  its  course  through  the 
petmus  Iniue  as  weJl  as  iu  the  face;  iu  the  former  situation  from  in- 
flAHunatory  affections  which  originate  from  otitic  processes,  in  the 
latt^'r  chiefly  from  traumatiams  or  Ivom  involvement  in  malignant 
kUDoni. 

The  symptoms  of  iiaralysia  of  the  facial  are  so  well  known  that  a 
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detailed  description  of  them  is  hardly  in  place  here.  The  question 
of  the  participation  of  the  facial  nerve  in  the  innervation  of  the  soft 
palate  is  still  in  dispute. 

Both  nerve  trunks  may  also  be  injured  within  the  skull  by  tumors 
and  the  like.  The  process  is  then  complicated  generally  by  the  in- 
volvement of  other  cranial  nerves. 

In  the  region  of  the  medulla  oblongata,  disease  of  the  roots  of 
these  nerves  occurs  especially  in  progressive  bulbar  paralysis,  degen- 
eration of  the  nuclei  of  the  bulbar  nerves.  Its  existence  is  first  proved 
by  motor  disturbances  of  the  tongue  which  cause  corresponding  dis- 
turbances of  speech,  later  by  atrophy  of  the  tongue.  Still  later  the 
well-known  disturbances  of  the  movements  of  the  lips  and  of  swal- 
lowing develop.  The  disease  always  terminates  fatally  after  a  dui-a- 
tion  of  years.  Similar  paralyses  have  also  been  observed  in  tabes 
(F.  Raymond).  All  the  above-mentioned  diseases  of  the  nerves  lead 
to  rai)id  atrophy  of  the  muscles  concerned,  with  the  development  of 
the  reaction  of  degeneration. 

Central  paralysis  of  the  hyi>oglo8su8  is  very  rare,  but,  on  the 
other  hand,  it  is  very  common  in  the  facial  in  various  diseases  of  the 
brain.  It  is  distinguished  from  the  forms  of  paralysis  already  men- 
tioned, above  all  by  the  absence  of  the  reaction  of  degeneration,  and, 
from  paralysis  of  the  facial,  by  peculiarities  in  the  involvement  of  the 
different  groups  of  muscles,  for  which  neurological  text-books  should 
be  consulted. 

Disturbances  of  motility  may  also  arise  from  primary  disease  of 
the  affected  muscles,  as  in  hemiatrophia  facialis  iu  the  Laudouzy- 
Dejerine  type  of  progressive  muscular  atrophy. 

Spasm,  especially  of  the  muscles  of  the  tongue,  occurs  in  epilepsy, 
more  rarely  in  connection  with  all  kinils  of  psychical  excitement.  An 
**  occupation  cramp"  has  been  obsen*ed  b}'  Striimpell  in  a  clariuet- 
plaver. 

Disturbances  in  the  sphere  of  the  vasomotor  or  tro])liic  nerves  are 
met  with  particularly  in  tabes  dorsalis  and  syringomyelia,  and  are  es- 
pecially descriljed  by  French  authors."  Falling  out  of  the  teeth 
(sometimes  together  with  the  nails,  M.  Hoffman)  and  the  formation 
of  ulcers  which  Fournier  designates  as  "  nial  perforant  buccal,"  are 
to  l)e  ascrilxHi  to  this  affection.  They  occur  even  in  the  first  period 
of  tal)es. 

Anomalies  of  secretion  affect  especially  the  salivary  glands.  The 
increased  flow  of  saliva  iu  stomatitis  does  not  belong  here.  Reflex 
salivation  is  met  with,  es{>ecially  in  the  hysterical  and  neurasthenic, 
in  connectioi»  with  the  most  various,  generally  jiainful  diseases. 
Diminution  of  the  secretion  of  saliva  is  observed  with  especial  fre- 
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^y  iu  acute  fobrile  diseafles,  occaAinunJly  also  in  the  hysterical 
and  after  paralysis  of  the  sympathetic. 

Disturbances  of  the  Heusibility  are  as  a  rule  connected  witli  similar 
di«turl«iiu'es  in  other  branches  of  the  trigeuiiuus.  Anwstliesia  HtTects 
generally  oue-half  of  the  tonpue.  DiHea^es  of  tlie  ear  may  c-ause  it 
through  injury  of  the  plexus  tympanicus,  also  hysteria  and  cerebral 
and  bulbar  disease. 

Hy  [anesthesia  and  par»sthesia  are  occasionally  obsei'ved,  esj^e- 
cially  under  the  form  of  glr>ssudynia  or  of  neuralgia  of  the  tongue. 

Disturlwiuces  of  the  sense  of  taste  arise  most  fre<iuei»tly  from 
leeiotm  of  the  chorda  tymiiaui  in  diseases  of  the  ear.  They  are  then 
confined  to  the  anterior  portion  of  the  toii^^ue.  Affections  of  the 
glosso-phar\  ugeus  disturb  the  sense  <^f  taste  especially  upon  the  jios- 
terior  part  of  the  tongue.  The  disturbances  manifest  themselves 
mostly  as  aujesthesia  of  the  taste  <ag»^usia»,  more  rarely  iis  para- 
geusia.    The  latter  may  i^>ft**n  prespnt  itself  in  the  strangest  forms. 

To  the  neuroses  of  the  tongue  in  the  narrower  sense  of  the  word 
beUing  nettmhjiti  of  the  tongue  and  glosHtKlynia,  which  latter  should  l»e 
distinguished  from  neuralgia.  By  the  term  neuralgia  of  the  tongue  we 
designate  solely  ueuralgia  of  the  lingual  nerve.  It  is  conKecpiently 
H  typical  trigeminus  neuralgia  localized  in  the  lingual  nerve,  which 
presents  all  tlie  chanictrristifs  of  that  diwease.  Typical  attiicks  (»f 
pain,  which  altenml**  with  entirely  painless  intervals,  constitute  the 
eBseutial  features  of  the  disease.  The  attacks  eitlier  occur  sponta- 
neously or  dejiend  ujM^n  external  stimuli  such  as  talking,  eating,  and 
psychical  emotions.  In  the  free  intervals  the  tongue  is  as  a  rule  iiuite 
]viiules8  or  there  may  ix*rsist  a  slight  darting  pain  which  is  indepen- 
dent of  the  psychical  state  of  the  patient.  Touching  the  tongue  is 
jminless,  unless  it  chances  to  excite  an  attack  of  neuralgic  pain. 

Neuralgia  of  the  lingual  nerve  is  very  rarely  confined  to  this  uei*ve 
alone;  as  a  rule  the  affection  is  associated  with  a  previously  existing 
neuralgia  of  the  ner^us  nmudibularis.  If  neuralgic  pains  are  i*e- 
atnctdMi  to  the  region  of  the  HnguaJis  that  fact  muHt  always  excite  a 
HQspicion  of  the  presence  of  some  organic  disease  in  the  tongue  or  in 
the  door  of  tho  month  in  the  vicinity  of  the  nerve.  The  neuralgic 
j»aiu»<  in  candnoma  of  the  tongue  are  well  known. 

The  treatment  of  neuralgia  of  the  tongue  is  that  of  trigeminus- 
neuralgia.  The  use  of  the  constant  current  is  the  only  local  treatment 
which  could  be  indicated.  In  desjwrate  cases,  when  the  usual  internal 
remedies  have  faileil,  nothing  remains  but  a  resection  of  the  lingual 
lierve. 

GUitiStMiynta  is  a  genuine  neurosis,  I'.c,  it  is  not  a  Ic^al  affection, 
but  there  are  connected  with  it  more  or  less  pronounced  dlsturbauoes 
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iu  the  pHvcliioal  Htiite  of  the  ]>atieiit.  As  iu  uaoralgia,  no  objective 
cbAiigcH  lire  i*>  lie  found,  as  a  rule,  in  the  tonj^e,  but  the  pains  occur 
in  nn  easentially  difl'ereut  way  iu  gluHsotlyuia.  Whereas  iu  the 
former  the  generally  violent  iiains  come  in  typical  paroxysms,  in  the 
Iftti+^r  there  are  rather  undetiued  iiaiiiful  sensations  which  annoy  the 
patient  for  hours,  oven  during  the  whole  day.  Often  the  sensation 
18  not  described  as  beiug  actiuil  pain,  but  as  auuucouifortable  aunoy- 
in^;  feeliiig  in  the  whole  or  iu  certain  parts  of  the  tongue.  The  pa- 
tient generally  coiues  to  the  physician  with  the  statement  that  iu  this 
or  that  part  of  the  tongue  he  has  a  pain  or  it  may  be  only  an  uncom- 
fortable sensation,  that  the  tongue  does  not  rest  (juietly  in  the  uimth 
but  rul>3  against  the  teeth  and  that  this  rubbing  is  painful.  For  that 
reason  speaking  is  rendered  diiHcult.  If  we  converse  at  length  with 
the  patient,  we  soon  find  that  the  fear  of  cancer  or  of  some  other 
dangerous  diseaue  is  coucealed  beneath  these  complaints.  The 
patients  examine  their  tongues  a  dozen  times  a  day  and  find  on  them 
all  sorts  of  abnormalities.  One  patient  was  not  to  l>e  convinced  that 
the  two  veins  which  ruu  aloug  each  8i<le  of  the  fnnmm  linguw  were 
normal  structures.  He  wished  to  have  them  cut  out  as  being  sus- 
picious. And  such  patients  are  in  other  re«i»ect*i  jierfectly  rational 
men  who  are  pursuing  their  ordinary  occupations.  They  meifly 
suffer  from  a  fixe<l  idea  that  they  liave  a  serious  disease  of  the  tongue. 
It  is  characteristic  of  such  cases  in  contrast  witli  neuralgia  that  the 
sleep  is  undisturlje*!,  that  the  nutrition  does  not  suffer — they  forget 
their  malady,  as  a  raid,  while  eating — and  that  it  is  easy  during  an 
interesting  conversation  to  withdraw  their  attention  com[)letely  from 
the  tongue.  As  has  already  l>een  mentioned,  there  are  no  anatomi- 
cal changes,  as  a  rule,  in  glossodynia.  A  few  times  I  have  observed 
these  symptoms  in  jjersona  who  suffered  from  leukoplakia  (as  is  well 
known  leukoplakia  iu  itself  causas  no  pain,  it  not  rarely  being  dis- 
covered by  accident  in  a  man  who  has  no  knowle<lge  of  his  condition). 
The  treatment  of  glossodynia  must  have  regard  first  of  all  to  the 
psychical  condition.  In  most  cases  thereassuiing  statement  that  no 
serious  disease  is  present  has  iu  itself  a  favorable  effect,  and  under 
some  circumstances  mar  cause  all  the  symjitoms  to  di8api)ear.  Of 
course  if  necessary  we  umy  institute  general  treatment  such  as  is  in 
nse  for  neurasthenia  and  other  neuroses  (hydriatric  treatment,  change 
of  climate,  etc.).  On  Uie  f)th«»r  hand,  I  must  expressly  warn  against 
the  employment  of  local  remedies.  If  we  presenile  tliem  the  jiatieut 
wiD  be  the  more  disipiieted,  for  he  will  Iw  more  convinced  than  ever 
of  the  gravity  of  his  disease.  The  analgetics  also,  both  local  and 
general,  have  no  hnorabh^  effect.  'Mavf*  than  a  year  ago  a  lady  con- 
8ulte4i  me  who  had  alremly  sought  advice  from  fifteen  physicians,  in 
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part  *  uot<Hl  specialists/'  Each  physician  had  advised  a  different 
load  application.  I  gave  her  the  advice  to  consult  henceforth  no 
l»hyHicitin  and  not  to  trouble  herself  about  the  aflfectiou.  Th*^  lady 
was  greatly  obliged  to  me,  for  she  in  fact  got  rid  not  only  of  the 
doctors  but  also  of  her  disease. 
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DISEASES  OF  THE  (ESOPHAGUS, 


GENERAX  OOirSIDEILATIONS. 

The  oesophagus  forms  a  cylindrical  tube,  beginning  at  the  lower 
end  of  the  pharynx  between  the  cricoid  cartil^e  and  the  sixth  cervi- 
cal vertebra  and  ending  in  the  stomach  in  the  vicinity  of  the  tenth  dor- 
sal vertebra.  It  is  about  ten  inches  long  and  from  three-fourths  to 
one  and  a  fourth  inches  wide,  the  narrowest  portions  being  at  the  ori- 
gin, near  the  middle,  where  it  is  crossed  by  the  left  primary  bronohns, 
and  at  the  point  where  it  i)a8seR  through  the  diaphragm.  Through- 
out its  course  from  the  pharynx  to  the  stomach  it  lies  in  intimate 
relation  with  the  trachea  and  left  bronchus,  the  tliyroid  gland  and 
l)eribronchial  lymph  glands,  the  recurrent  laryngeal  and  pnenmo- 
gastric  nerves,  the  j^ericardium  and  pleurae,  the  azygos  vein,  the 
thoracic  duct,  and  the  aorta  across  which  it  runs  from  right  to  left 
as  an  elongated  spiral.  Yon  Gubaroff  has  shown  that  the  oesopha- 
gus entera  the  stomach  at  an  angle ;  thus  a  valve-like  fold  is  formed 
which  serves  to  prevent  the  contents  of  the  stomach  from  re-entering 
the  oesophagus.  The  muscular  fibres  of  the  diaphragm  cloBe  the 
oesophageal  opening  during  ins])iration  only. 

The  lining  membrane  somewhat  resembles  the  skin  in  appearance 
and  structure  and  when  not  distended  forms  a  series  of  longitudinal 
folds.  It  contains  a  layer  of  short  papillae  covered  with  stratified 
{mvement  epithelium,  although  in  foetal  life  a  columnar  ciliated 
epithelium  has  been  observed.  Bacemose  glands,  muciparous  ac- 
cording to  Heidenhain,  lie  in  the  submucous  tissue  and  are  most 
abundant  at  the  lower  end  of  the  oesophagus,  and  lymphadenoid 
nodules  surround  the  acini  and  the  ducts  of  these  glands.  The  veins 
at  the  lower  end  of  the  oesophagus  communicate  below  with  the  coro- 
nary veins  of  the  stomach,  which  are  radicles  of  the  ix)rtal  vein,  and 
above  with  tlie  azygos  and  inferior  thyroid  veins  which  empty  into 
the  superior  vena  cava. 

The  pharynx  and  oesophagus  are  developed  by  a  differentiation 
of  the  bh'nd  end  of  the  fore  gut,  the  primitive  alimentary  canal.  At 
the  point  of  division  a  diverticulum  projects,  from  which  the  lungs 
are  formed,  the  upx)cr  part  becoming  the  larynx  and  trachea. 
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There  is  do  reason  to  suppose  that  the  oesophagus  serves  any 
r»t]ier  purpose  than  to  favor  the  imssage  of  ftwxl  from  the  mouth  to 
the  stomach,  since  its  surface  ia  so  well  protected  hy  pavement  epi- 
thelium and  its  glauds  are  so  few.  The  more  abundant  presi^Dce  of 
the  latter  in  the  lower  part  of  the  oesophagus  suggests  that  they  may 
fullil  a  (!(*rtaiu  function  in  the  early  Btage  of  digestion,  perhapH  sup- 
plemeuting  that  of  the  saliva.  According  to  Heidenhain  the  salivary 
glandH  Jiave  a  double  set  of  secreting  nen'es,  the  cerebral  and  the 
sympathetic.  Irritation  of  the  former  increases  the  flow  of  a  watery 
secretion,  that  of  the  latter  CAUses  the  secretion  to  become  scanty  and 
of  increased  density.  It  is  possible  that  the  oesophageal  glands  may 
be  under  a  like  control. 

The  post-mortem  changes  which  take  place  in  the  oesophaguti  are 
to  be  remembered,  since,  like  the  analogous  changes  in  the  8tt)mach, 
they  have  given  rise  to  erroneous  theories  of  disease.  After  death 
the  contents  of  the  stomach,  if  abundant,  readily  flow  a  short  dis- 
tance into  the  a^sophagus  in  the  usual  dorsal  position  of  the  body. 
If  their  chemical  composition  is  such  that,  with  the  addition  of 
warmth,  fermentation  is  favored  the  oesophageal  tissues  are  corroded. 
The  epidermis  is  macei*at«^d  and  detaclied  in  flocculent  curds  along  the 
folds  of  the  lining  membrane  if  the  <piantity  of  fluid  1x5  inHuffieiont  to 
distend  the  oesophagus.  In  case  of  an  abundance  of  fluid  the  ep)ider- 
mis  may  become  uniformly  detachetl  and  in  considerable  part  de- 
stroyed. The  corrosive  cjualities  of  the  fluid  may  soften  and  liquefy 
the  oesophageal  waU,  which  then  forma  a  soft,  gray,  gelatinous  mass 
or  a  dirty  brown  material  according  to  the  small  or  large  cpiantity 
of  bloo<l  present  in  the  vessels.  The  wall  of  tho  gullet  may  even  l)e 
perforated,  leaving  an  opening  with  shreddy  borders  through  which 
the  contents  of  the  stomach  may  find  their  way  into  one  or  the  other 
pleui'al  cavity,  usually  the  left. 

The  symptoms  especially  suggestive  of  oeaophageid  diaease  are 
diificulty  in  swallowing,  hx-al  i>ain,  regurgitation  of  fofxl,  and  water 
brash.  The  dysphagia  varies  in.  character  according  to  the  nature  of 
the  disease,  and  its  location  is  usually  greater  in  the  case  of  solids 
than  of  liquids.  The  act  of  HwalloM'ing,  jwiinleRS  at  flrst,  eventually 
gives  rise  to  marked  occasional  or  persistent  distress  until  the  pas- 
sage into  the  stomtich  of  the  material  swallowed  or  it^  regurgitation, 
either  of  which  effects  often  is  produced  only  by  an  exhau»<ting 
muscular  effort.  The  pain  is  slight  or  severe,  and  may  be  Bhari)ly 
h»calized  or  generally  distributed.  The  regurgitation  of  materiid 
swallowed  may  be  the  result  of  dysphagia  or  of  paiu,  and  what  is 
regurgitated  may  be  immediately  and  violently  ejected  or  may  not 
up(>ear  until  some  time  after  being  swallowed. 
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Physical  Examination. 

Inspection  gives  but  little  evidence  of  disease  of  the  oesopba^s, 
but  may  show  a  more  or  less  <lefinite  swelling  of  tbe  left  side  of  the 
neck  when  there  is  a  iliverticulum  or  a  tumor  of  the  cer\'icttl  portion 
of  the  uesophagus. 

Palptr/ioii  affords  confirmatory  evidence  of  the  same  condition  and 
may  be  aided  by  external  pressure  upon  a  sound  introduced  into  the 
CEaop]iu|^uft. 

On  auscultation  a  gurgling  murmur,  according  to  Meltzer,  takes 
place  six  seconds  after  liquid  or  solid  is  swallowed  and  is  due  to  the 
propulsion  of  the  (esophageal  contents  into  the  stomach.  It  is  to  be 
heard  by  listening  at  the  left  of  the  spine  near  the  tenth  rib  or  at  the 
left  of  the  eusiform  cartilage.  Hh  absence  is  evidence  of  obstruction 
at  the  lower  end  of  the  cesophagus.  This  murmur  is  not  to  be  con- 
founded with  one  which  may  l>e  heard  near  the  upper  part  of  the 
cFSopliHgus  immediately  after  swallowing  and  which  originates  at  the 
lower  eud  of  the  phiu-ynx. 

Ptn'ussion  is  of  little  or  no  practical  value. 

iSoundintj. — For  the  purptwo  of  determining  the  calibre  of  the 
oesophagus  and  eHi>ecially  the  seat  of  strictures  or  dilatations,  the 
presence  of  sensitive  or  ulcerated  spots,  the  existence  of  foreign  bod- 
ies, for  the  treatment  of  stenosis  and  for  plugging,  flexible  sounds. 
eithi?r  hollow  or  solid,  are  employed.  The  most  convenient  hollow 
sounds  are  the  tu1>es  used  in  the  examination  and  treatment  of  dis- 
eaaea  of  tbe  stomach.  Thi'v  are  to  be  hud  of  various  sizes  and  Hhonld 
be  p^o^'ided  with  a  solid  conical  end  and  lateral  openings.  There  are 
two  varieties  of  solid  sounds  or  bougies,  the  one  has  an  elongated  flex- 
ible neck  ending  in  a  blunt,  rounded  point  and  resembles  in  shape 
the  urethral  bougie;  the  other  has  a  shaft  of  whalebone  to  the  end  of 
which  balls  of  ivory  or  hard-rubber  of  various  shapes  and  sizes  are 
RCieweti.  Tlie  blunt-point<=*d  l>ongie  finds  its  own  way  and  is  less  cap- 
able of  doing  harm  in  unskilful  hands  than  the  bulb-pointed  sound, 
which,  although  more  capable  of  injury  when  nsed  by  the  inex|)eri- 
encefl  Iiaud,  gives  more  accurate  information  of  the  obstacles  to  be 
^encountered  as  well  as  more  assistance  in  overcoming  them.  The 
method  of  introducing  the  sound  is  the  same  as  is  employed  in  pass- 
ing the  stomach  tulx*.  The  patient  should  sit  upright,  the  head 
slightly  inclined  backwards,  the  garments  about  the  neck  and  waist 
being  loosened.  Tlie  tube  is  to  be  held  pen  fasliion  near  the  point, 
which  is  to  \ie  dipped  in  water  and  introduced  into  the  mouth  of  the 
patient  as  far  as  the  f)oeterior  pharyngeal  wall.  At  this  stage  retoh- 
iog  or  spasm  of  the  glottis  may  occnr,  but  the  patient  is  ia  be  reas- 
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bureJ,  told  to  take  a  loug  bi-eath  and  to  swallow.  If  the  retching 
coutiuue  the  pharvux  may  be  sprayed  with  a  solution  of  cocaine. 
The  Hound  or  tube  is  then  usually  gently  pasheil  along  without  diffi- 
culty until  it  reaehoH  some  obstruction  or  enters  the  stomach.  In 
case  of  the  api)reciatiouof  a  lesion  the  dishmce  fi-om  the  teeth  is  fixed 
and  is  easily  moiwsured  on  withdrawjU  of  the  tube.  If  the  patient's 
tongue  is  unnily  it  may  be  pressed  downwards  and  forwards  by  the 
foretingor  of  the  hand  not  carrying  the  tnlx*,  before  the  latter  is  put 
inUy  the  mouth.  It  is  to  bo  remembered  that  no  force  is  to  be  used 
through  fear  of  injury  t<3  the  wall  of  the  CEsophagus,  and  that  antpmic 
persons  or  those  with  a  feeble  or  diseased  lieart  ma}'  faint  during  the 
passage  of  the  sound,  and  tlmt  neurotic  patients  may  Ix^  seized  with 
spasms  or  cramps.  The  possibility  of  an  aortic  aneurysm  should  be 
eliminated  Iwforo  the  use  of  a  sound  lent  perforation  and  sutlden 
death  result.  Varices  at  the  lower  end  of  the  oesophagus  may  occur 
in  fibrous  he^mtitis  and  the  possibility  of  tlieir  ru])turo  shouhl  be 
remembered. 

(Esophafjoscopy, — The  direct  examination  of  tlie  interior  of  the 
deeper  portions  of  the  oesophagus  through  a  hollow  tube  was  first 
made  practical  by  Mikulicz  in  1881.  Since  then  the  im[)rovements 
in  methods  of  illumimition  and  the  discovery  of  cocaine  amesthesia 
have  resulted  in  the  more  considerable  use  of  this  method  of  exami- 
nation. Bosenheim  in  particular  lias  most  recently  describe^]  in  de- 
tail the  instruments  to  be  used  and  the  various  steiw  in  this  prooe- 
dore,  the  precautious  to  be  taken^  and  the  results  to  bo  obtained.  He 
states  that  in  acute  inflammation  there  is  congestion,  swelling,  and 
laxity  of  the  wall,  while  in  chronic  inflammation  the  lining  membrane 
is  opai]ue-white,  contains  dilated  veins,  and  is  besmeared  with  a 
viscid  slime.  Dilatation  is  made  evident  by  the  easy  passage  of  the 
tube,  the  increased  mobility  of  its  end,  and  the  consj>icuous  projeo- 
tiou  of  folds.  Scars  present  characteristic  appearances.  Canoeroaa 
growths  may  be  present  even  in  the  absence  of  ulcere,  and  canceroas 
ulcers  are  to  be  recognized,  although  they  produce  little  or  no  ob- 
straotion  to  the  passage  of  the  sound,  which  may  cause  merely  a 
sense  of  pressure.  The  nature  of  the  growth  may  be  det^^rrained  by 
the  microscopic  examination  of  small  bits  remt)ved  thnmgh  the  tube. 

Von  Hacker  has  shown  that  foreign  bodies  caught  at  the  lower  end 
of  the  (esophagus  and  irremovable  by  the  use  of  the  bougies  and  for- 
ceps as  ordinarily  employed  may  be  easily  withdrawn  without  harm 
by  instruments  passed  through  the  oesophageal  tulie.  Rosenheim 
suggests  that  sounding  through  the  tidx*  may  l>e  of  avail  in  tlie  treat- 
ment of  strictures,  dilatations,  and  diverticula.  On  the  contrary. 
Ewald — who  agrees  that  the  infii>cction  of  the  oesophagus  through  the 
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Inbe  is  easy  and  may  prove  of  service  in  certain  eases — says  it  is  in 
general  uunece»sary,  sinco  exnminatiou  by  means  of  the  sound  usually 
gives  all  tlie  evidence  needed. 

The  RVhit^en  niya  have  been  snccessFully  employed  by  J.  William 
Wliite  in  the  deteolion  and  Incation  of  a  foreif?n  b<xly  in  the  a*8opha- 
gUB  on  a  level  with  the  siwkjo  between  the  second  and  third  dorsal 
spines. 

MalformatioiiB. 

Varioufl  malformations  of  the  ODsophagus  occur,  most  of  which 
have  but  little  practical  interest,  although  the  poflsibility  that  certain 
diverticula  are  due  to  irregularity  of  develo]»ment  is  recognized  by 
most  writers  uj>on  the  subject.  Zenker  and  von  Ziemssen  admit 
that  the  pulsion  diverticula  may  jjroceed  from  congenital  malforma- 
tions. W\  88  attributeH  the  origin  of  cysts  liueil  with  ciliated  epi- 
thelium near  the  o-sophagus  to  the  early  detachment  of  fcetal  struc- 
tnreis,  while  Hennig  attributes  the  formation  of  a  cyst  lined  with 
cylindrical  epithelium  in  the  same  region  to  a  persistent  branchial 
cleft.  The  writer  has  suggested  that  the  rare  duplication  of  the  oeso- 
phagus, the  pulsion  diverticula,  and  the  para-oesophiigeal  cyats  may 
procee<l  from  irregularities  in  the  development  of  Meckel's  diver- 
ticulum. 

The  malformation  of  most  frequent  occurrence  is  atresia  of  the 
oesophagus  due  to  the  failure  of  the  buccopharyngeal  involution  of 
the  surface  to  communicate  with  the  cesophageal  differentiation  of  the 
upper  end  of  tlie  primitive  intestine.  A  blind  pouch  tliua  exists  con- 
tinned  from  tlie  month  to  a  short  dintauce  l>elow  the  glottis,  while  the 
lower  end  of  the  oesophagus  proceeds  from  the  posterior  wall  of  the 
trachea  UKually  one-lialf  incli  above  the  bifurcation,  more  rai-ely  from 
the  primary  bronchus.  The  gap  between  thewe  jjortions  i if  the  oesopha- 
guM  is  filled  with  fibrous  tissue  or  by  a  cord  in  which  muscular  til^res 
have  l>een  found.  Other  degrees  of  this  deformity  are  indicated  by 
OMophagotrachejd  tistulfe.  If  death  from  inhalation  pneumonia 
does  not  earlier  take  place  the  infant  may  sunnve  a  week  before  death 
reAolts  from  stan'ation.  Tlie  existence  of  the  malformation  is  indi- 
caited  by  the  regurgitation  of  liquids  and  is  demonstrated  by  the  ina- 
bility to  pass  a  sound. 

Alterations  of  Calibre. 

That  condition  of  the  (esophagus  which  is  of  the  ntmost  physio- 
Unncal  importance  is  perviousness,  and  this  may  be  interfered  with 
by  a  variety  of  causes  which  produce  either  narrowing  or  dilatation, 
and  fretpiently  both  narrowing  and  dilatation. 
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Obstruction. 


Obstruction  of  the  oesophagus  (according  to  tho  st^itemeut  of 
Zenker  und  vou  ZieioHHen)  is  due  t<j  coiiKonitJil  stt^nosirt,  strirtore' 
from  iuiUmmation  or  tumor,  pUiggiug  by  fi)i-eigu  bfxlies  or  tumors, 
compression  from  without,  or  muHculnr  si>aHiu. 

CougeniUl  stenosis  of  the  ouso])hagiw  is  exceedingly  rare,  but  has 
l»een  found  Ijoth  at  the  upppr  end  and  at  the  h>wer  |iortion.  NaiTow- 
ing  in  the  ft>rmer  i>osition  may  be  due  to  aiTest  or  other  irregularity 
of  devdopmout  and  has  been  f<iund  associated  with  a  listiila.  In 
most  of  the  cases  observed  there  were  no  evivlenct^s  either  of  an  in- 
tlammatory  process  or  of  an  existing  cause  of  tho  lesion  found.  The 
cx>ngenitul  nattire  of  the  stenosis  is  to  Ije  infennl  from  the  existence 
of  dysphagia  throughout  the  i)rolonged  life  f)f  tlio  sufferers. 

Strictures  are  either  intiaiumatory  or  cancerous.  The  former 
variety  often  results  from  a  caustic  or  t'orroaive  tluid  aiiiudentally  or 
intentionally  8wallowe<l,  but  may  occiu*  iu  the  cicatrization  of  an  ulcer, 
whether  this  is  caused  by  a  foi-eign  l>ody,  by  tho  evacuation  of  soft- 
enetl  glantls.  or  by  syphilis,  «»r  is  formed  at  the  oesophageal  end  of 
the  st^mm'h  by  the  digestive  tiuiils.  Cancer  proilucea  stricture  of 
the  CBSopliagus  as  well  by  infiltriiting  tlie  wall  and  transforming  it 
into  a  rigid  tul>e  hh  by  producing  a  contracting  fibrous  tisane.  Ac- 
cording to  Rosenheim  nearly  ninety  per  cent,  of  the  demonstrable 
stenoses  of  the  (eHoi>hagus  ai-e  due  to  cancer. 

Obstmctinu  from  ]>lnggiug  is  causeil  by  the  innumenible  objects 
which  may  be  swallowed  iu  jest  or  iu  earnest,  by  accident  t)r  by  de- 
sign. In  the  thrush  of  weakly  infants  and  feeble  adults  the  fungus 
may  form  such  colierent  masses  attached  to  the  cesophageal  wall  as 
tocompletely  close  the  tu]>e.  Peduncuhite  polypi  are  also  recognized 
as  a  rare  cause  of  obstruction,  although  they  may  be  of  considerable 
sixe  and  produce  but  little  difficulty.  Tumors  witli  a  broad  base, 
especially  cancer,  may  project  from  the  wall  and  i^roduce  a  certain 
degree  of  stenosis. 

Comjjression  is  a  cause  of  ol>struction;  it  is  occasionHl  by  pre- 
vertebral abscesses  ami  tumoi's,  enlarged  h  mi»h  glands  in  the  neck 
and  me<liastinam,  tumors  of  the  thyroid  gland  and  mediastinum, 
and  by  anem'vsm.  It  is  also  possible  that  a  distended  diverticulum 
may  compress  the  gullet. 

Spastic  stenosis  is  cAused  by  muscular  cramp,  aroused  in  various 
ways;  without  evideiice  of  any  organic  obstruction,  it  interferes  with 
Hwallowiug  to  a  greater  or  less  degree  and  for  a  longer  or  shorter 
time. 
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The  effect  of  obBtmction  is  difficulty  in  swallowing,  which  ia 
greater  iD  the  caae  of  aolids  than  of  fluids.  The  dysphagia  usually 
increases  in  seventy  witlx  greater  or  less  rapiility,  although  its  pro- 
gress may  be  indefinitely  delayed  by  compensatory  Lyi>ertroi)hy  of 
the  moscidar  wall  a1x)ve  the  seat  of  chronic  obstructions.  The 
plugging  may  temjwrarily  change  in  degree  with  an  alteration  in 
the  position  of  the  obstacle  and  often  disappear  for  a  while. 
Swallowing  may  be  painfid  as  well  as  difiScult,  especially  when  for- 
eign Ixxlies  are  a  cause  of  the  ol»8truction.  Frequently  a  sense  of  con- 
striction exists  and  is  referred  to  a  definite  j)oint»  often  to  the  sternal 
region.  In  the  course  of  time  regurgitation  of  the  oesophageal  con- 
tents takes  place,  api^eariug  at  various  intervals  after  eatings  and  in 
varv  ing  quantity  according  to  the  seat  of  the  obstruction  and  the  de- 
gree of  secondary  ililatation.  Violent  eiforts  at  6X])elIing  solids  which 
cannot  be  forced  inti)  the  stomach  may  produce  asphyxia,  and  have 
cause<I  emphysema  and  rupture  of  the  oesophagus. 

The  progress  of  obsti'uction  of  the  oasopliagus  dei)endH  largely  upon 
the  cause.  Strictures  of  the  oesophagus,  when  extreme,  prwluce  the 
same  conditions  that  follow  malignant  disease,  although  the  stricture 
may  \ye  incomplete— namely,  increasing  loss  of  flesh  and  strength,  the 
l^tient  being  eventually  confined  to  the  be<l,  and  dying  as  the  result 
of  progressive  wasting.  On  auscultation  of  the  cesophagus  the  gurgle 
indicative  of  the  passage  of  tlie  contents  into  the  stomach  is  either 
not  heard  or  is  delayed  far  beyond  the  normal  limit  of  six  seconds. 
The  use  of  the  sound  discloses  the  seat  and  indicates  the  degree  of 
the  stenosis,  and  may  permit  its  nature  to  be  recognized,  pi*oviiled 
the  iiam^wing  is  spasmodic  or  fungous  masses  or  bits  of  cancer  tissue 
are  withdrawn. 

DiagnotU, 

The  sympti^ms  of  ol>struction  are  so  cliaracteristic  that  the  diagnosis 
relates  rather  to  the  cause  than  to  the  result.  The  onset  of  symptoms 
in  early  infancy  ^-ithout  an  obvious  exciting  cause  suffices  to  indi- 
cate the  rare  congenital  variety,  while  the  strictures  from  caustics, 
syphilis,  and  ulcer  of  the  stomach,  and  plugging  hy  foreign  bodiea 
are  soggeflted  by  tlie  history  of  the  case.  Compressing  tumors  are 
either  visible  and  tangible  or  their  presence  is  to  be  determined  by 
auscultation  and  percussion  when  they  lie  l)ehind  the  Ktemum.  The 
associated  fever,  local  pains,  and  acute  origin  call  attention  to  the  pre- 
rertebml  abs<*ess.  The  use  of  the  sound  eliminates  spasmodic  steno- 
sifi  and  may  imlicate  the  presence  of  cancer. 
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Prognosis. 

The  prognosis  largely  depends  upon  the  cause.  The  malignant 
tumors  and  aortic  aneurysms  have  but  one  result.  Cicatricial  stric- 
tures are  grave  in  proi)ortion  to  their  length  and  type.  Those  which 
permit  the  passage  of  the  sound  may  become  dilated  and  by  occa- 
sional mechanical  treatment  may  remain  patent.  Obstruction  from 
plugging  \h  amenable  to  surgical  treatment,  and  the  many  successful 
removals  in  late  years  of  foreign  bodies  from  the  oesophagus  indicate 
a  lessening  of  the  immediate  and  remote  dangers  from  this  cause. 
Spastic  stenosis  not  due  to  organic  causes  is  usually  recovered  from. 

Treatment 

The  treatment  of  obstruction  consists  in  the  removal  of  foreign  bod- 
ies, and  in  the  dilatation  of  strictures.  The  former  should  take  place 
as  early  as  possible,  not  only  to  relieve  the  immediate  symptoms,  but 
to  prevent  the  occasional  lesions  and  severe  after-effects  of  ulcer, 
gangrene,  or  perforation.  Dilatation  of  the  strictures  requires  a  gen- 
tle and  patient  hand  and  the  long-continued  use  of  suitable  sounds 
properly  graduated.  The  patient  should  appreciate  the  importance 
of  occasionally  testing  the  calibre  of  the  oesophagus,  that  return  of 
the  symptoms  may  be  prevented  by  a  renewal  of  the  treatment.  Ex- 
ceptionally strictures  in  the  upper  part  of  the  oesophagus  have  also 
been  successfully  treated  by  external  and  internal  oesophagotomy. 

Dilatation, 

Dilatation  of  the  oesophagus  is  either  diffuse  (ectasis)  or  circum- 
scribed (diverticulum).  Ectasis  is  either  primary  or  secondary;  the 
former  is  a  rare  condition  usually  found  in  adults  and  attributed  by 
Zenker  and  von  Ziemssen  to  an  enfeebled  muscular  contractility  from 
unknown  or  questionable  causes.  The  presence  of  a  globular  dilata- 
tion at  the  lower  end  of  the  oesophagus  in  a  seven  months'  child  has 
suggested  that  peculiarities  of  development  may  act  as  a  cause.  The 
dilated  oesophagus  is  usually  serpentine  and  fusiform.  In  Luschka's 
case  it  was  eighteen  inches  long  and  its  greatest  circumference  was 
nearly  twelve  inches.  The  wall  is  generally  thickened,  but  may  be 
abnormally  thin,  and  the  inner  surface  may  be  normal,  warty,  nodu- 
lar, or  ulcerated. 

Secondary  ectasis  of  the  oesophagus  is  the  result  of  chronic  ob- 
struction, especially  of  stricture,  but  takes  place  only  when  degenera- 
tion of  the  hypertrophied  muscle  occurs,  and,  therefore,  a  long  time 
may  elapse  before  there  is  any  considerable  dilatation.  When  this 
is  present  it  is  usually  diffused,  although  at  times  it  may  be  found 
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loojilizeil  but  a  short  (li&tauce  above  the  stricture  aud  may  even  be 
iRterol. 

As  symptoms  of  this  comlition,  have  been  observed  difficulty  in 
swallowing,  a  Hen»Htiou  aK  nf  the  arrf>8t  of  fooi.1,  regurj^itaiion,  vom- 
iting, and  a  persistent  oflfensive  breath.  Theise  .symptoius  may  rap- 
idly arise  lifter  years  of  lUscomfort  and  may  extend  either  continu- 
ously i>r  with  intermission  over  a  jirolonged  i>eriod. 

The  sound  is  often  easily  passed,  but  is  likely  to  make  unduly  wide 
excursions,  and  ^ives  evidence  of  an  abnormal  length  of  the  oesopha- 
gus. At  other  times  the  passage  of  the  sound  is  attended  with  the 
greatest  difficulty.  Helder  found  that  the  retention  of  a  litre  of  water 
caused  a  souse  of  distention  of  the  chest,  pain  at  the  cardiac  ori- 
fice of  the  stiimach,  and  marked  dniness  at  the  right  of  the  spine,  dis- 
Appeariug  when  the  water  was  removed. 
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Dl\-EKTIcrLUM. 

Definiiwu, — A  circumscriljed  lateral  dilatation  of  the  wall. 

Since  the  publication  in  1877  by  Zenker  and  von  Ziemsseu  of  their 
claasical  article  on  the  (vsophagus  already  referreil  to,  there  has  been 
but  little  added  to  our  knowledge  of  the  subject  of  diverticula  except 
from  the  therapeutic  side,  the  surgeons  having  shown  in  several  in- 
stances the  possibility  of  their  removal  with  safety.  The  classifica- 
tion adopted  by  the  authors  al>>ve  mentioneil  into  diverticula  from 
pulsion  and  diverticula  from  traction  still  hoklH. 

Ptdmon  Diverticulum. 

Eti(»lo*jy, — There  are  two  theories  of  the  mode  of  origin  of  this 
variety,  the  one  attiibuting  it  to  congenital  |>ectdianties,  the  other  to 
acquired  causes.  The  possibility  that  the  diverticulum  may  repre- 
sent a  misplacetl  vitelline  duct  has  ab-eady  been  referred  to,  and 
other  writers  have  considered  that  itri  site  suggests  as  a  cause  an 
abnormal  development  of  the  branchial  clefts  producing  a  localized 
I>ost-natal  weakness.  Opposed  to  the  latter  view  is  the  failure  to  find 
the  diverticulum  in  the  new-bom  or  in  chiltb^n,  its  usual  discovery 
after  middle  life,  even  in  old  age,  and  its  customary  presence  only  iu 
man.  On  the  other  handi  the  theory  of  existence  at  birth  is  favored 
by  tlie  occasional  lack  (»f  all  symptoms,  when  the  lesion  is  found  after 
dejvth,  aud  by  the  probability  that  the  cAuses  frequently  regarde<l  aa 
exciting  are  indicative  simply  of  the  existence  of  the  diverticulum. 

Z<^nker  and  von  Ziemssen  regard  the  diverticulum  as  a  hernia  of 
the  inner  lining  of  the  mucous  membrane  of  tlie  oesophagus  through 
the  relaxed  muscuhir  coat  in  consequence  of  a  local  weakness  of  the 
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wall  from  trauma,  ulcer,  or  scar,  and  the  continued  pressare  of  the 
cesophageal  contents  in  swallowing.  They  attribute  its  ordinary 
seat  U.>  the  fact  that  this  is  the  weiikest  part  of  the  mustmlar  wall  of 
the  cesnpliagiLs  ami  the  region  where  its  calihre  is  the  narrowest. 
Opposed  to  this  view  is  the  fact  that  in  diphtheritic  i>araly8i8  of  the 
pharynx,  in  which  thero  is  conspicuous  muscular  weakness,  tlie  di- 
verticulum does  not  occur. 

Morbid  Anatomy. — The  pulsion  diverticulum  is  almost  invariably 
solitary  and  usually  arises  from  the  posterior  wall  of  the  cesopha^is 
near  the  median  line  on  u  level  with  the  cricoid  cartilage,  lying  be- 
tween the  oesophagus  and  the  spine.  It  is  globular,  cylindrical,  or 
pear-shai>ed,  aud  may  be  of  the  size  of  a  \>e&  although  it  has  been 
found  npwartls  of  five  inches  long.  The  opening  fi'om  the  cesophagus 
is  narrow  or  wide,  and  the  long  axis  of  the  sac  often  becomes  continu- 
ous with  that  of  the  jihar.vnx,  the  oi>ening  into  the  cesophagus  I'epre- 
senting  a  slit  at  the  upi>er  aud  anterior  jmrt  r>f  the  wall  of  tlie  iliver- 
ticulum.  Its  wall  resembles  in  appearance  that  of  the  oesophagus 
and  contains  a  pajnllary  aud  fibrous  layer,  the  intenening  muscular 
tissue  l>eing  present  at  the  mouth  of  the  pouch,  though  elsewhere  the 
fibres  are  spai-se  if  ])re3ent.  The  irritation  at  times  produced  by  the 
retention  of  food  in  the  diverticnlum  causes  a  thickened  and  granular 
condition  of  tlie  surfaces,  but  uo  ulceration. 

Symptoms, — The  earliest  symptoms  (»f  this  aflfection  of  the  cesopha- 
gufi  are  connected  with  swallowing.  The  fot^nl  first  swallowed  may 
pnxluce  no  iliiicomfort  or  it  may  cause  a  sensation  of  pressure  in  the 
oesophagus,  or  of  obstruction,  i>erhai>8  referred  to  the  sternal  region, 
an<l  productive  of  a  spasm  of  coughing.  Food  which  is  subsetjuently 
tiikeu  may  readily  enter  the  stomach.  A  litjuid  diet  eventually  be- 
comes necessary  ami  may  be  swallowed  and  regurgitated  several 
times  before  reaching  the  stomach  so  that  a  long  time  is  necessary  in 
eating.  This  regurgitation  of  food  becomes  a  constant  feature,  and 
what  is  first  eaten  is  usually  raised  perhaps  three  or  f<mr  hours  after 
being  taken.  Hul)er  stjites  that  the  stones  from  cherries  have  been 
regurgitated  twf>  m<^nths  after  the  fruit  had  been  eaten.  Pressure 
upon  the  left  sitle  of  the  neck  has  frequently  aided  the  return  of  ac- 
cumulated food  even  when  there  was  no  palpable  enlargement.  In 
Huberts  patient  there  was  to  be  heanl  for  eight  or  nine  years  over 
the  oesophagus  a  curious  gurgle  while  drinking,  as  from  a  bottle  filled 
with  water. 

There  is  rarely  a  visible  or  palpable  tumor.  On  auscultation 
of  the  cesophagus  the  murmur  due  to  the  entrance  of  its  contents  into 
the  8tf>marh  is  alwent,  A  sound  may  lx»  introduced  into  the  divertic- 
ulum, the  liottom  of  which  has  been  found  eight  or  nine  inches  from 
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itA  opening,  and,  as  in  Hulier's  case,  fourteen  and  a  lialf  inches  from 
the  month.  At  one  time  the  sound  may  enter  the  stomach,  at  an- 
other it  is  stopped  hy  the  diverticulum.  In  the  latter  cane  the  tip  is 
to  he  felt  freely  movable  in  the  r«K)my  8i)ai'e,  and  after  the  diverticu- 
lum has  been  occluded  by  the  sound  a  second,  and  even  a  third, 
instrument  may  Iw?  paRKe*!  into  the  stomach. 

The  symptoms  slowly  increase  in  severity,  and  in  the  course  of  a 
few  years  the  patient  becomes  emiiciated,  although  the  symptoms 
^iiave  l)een  present  for  twenty  years  and  even  lon^jer  with  no  serious 
"bauce  to  health.  In  one-half  of  the  twenty-seven  cases  col- 
by  Zenker  and  von  Ziemssen  the  diverticulum  was  the  <lirect 
cause  of  death. 

Tre*ttmeiit. — In  many  cases  the  symptoms  have  been  so  little  dis- 
turbing that  no  especial  treatment  has  been  called  for.  Berkhaus  so 
far  relieved  a  patient,  by  devising  a  sound  which  was  easily  intro- 
duce into  the  a^ophagus  and  through  which  the  man  was  fed  for 
four  months,  that  for  eleven  years  afterward  the  patient  was  stated  to 
be  in  good  health,  although  imable  to  drink  as  rapidly  as  other  per- 
sons. The  extirpation  of  tl»e  diverticulnni  has  been  succeasfidly  done 
by  von  Bergmann,  Kocher  in  two  cases,  Butlin,  and  Mixter. 

Ttvt'tkm  Dictrtictilnm. 


This  variety  is  of  no  infretjuent  occurrence  as  a  funnel-shaped 
pouch  from  one-half  to  three-fourths  of  an  inch  deep,  projecting  from 
the  front  or  side  of  the  uesophagus  near  the  tracheal  bifurcation, 
Sometimeii  more  than  one  may  be  present.  The  usual  cause  is  to  be 
fi>uud  in  the  contraction  of  the  tibrous  tissue  surrounding  a  neighbor- 
ing adherent  and  inflamed  lymph  gland  wliich  has  softened  or  sup- 
purated and  from  which  tlie  contents  have  been  evjicuated  into  the 
a«<iphagus.  The  wall  of  the  uesophagus  is  thus  drawn  towards  the 
irachea.  The  lymphadenitis  is  usually  tlie  result  of  a  tuberculous 
process  extended  from  tlie  lung,  although  it  may  be  due  to  a  broncho- 
pnenmonia  from  the  inhalation  of  dust,  while  pleurisy  or  caries  of  the 
ribs  or  fitomura  may  also  act  as  a  cause. 

The  traction  diverticulum  produces  no  s^Tnptoms  unless  food  or 
foreign  Ixxlies  are  caught  and  retaineil,  when  ulceration  and  perfora- 
tion of  the  bronchi  are  apt  to  follow,  with  consequent  bronchopneu- 
monia and  pulmonary  gangrene.  Perforation  may  take  place  also 
into  the  meiliastinum  and  produce  a  gangrenous  mediastinitis,  which 
is  nsuuily  continued  to  the  periear<lium  and  pleune,  with  the  produc- 
tion of  a  septic  intlammation  of  these  structures. 
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Lesions  of  Continuity. 

The  wall  of  the  wsopbagiw  ni'iy  bo  i>©rforated  or  ruptured,  the 
former  l)eiug  *if  relatively  frequent,  the  latter  of  rare  occurrence. 

Perpobation. 

Perforation  is  eitlier  from  within  outwards  (primary)  or  from 
without  iuwards  (secondary).  Primary  perforation  may  be  caused 
immediately  by  Bliarp  or  pointed  foreign  bodies  or  InHtrumentt^,  or 
later  by  obstnictiuK  snbstancpH  which  produce  necroBiB  and  uK'era- 
tiou  of  the  wall.  Ulcers  are  a  fre<|uent  source  of  perforation,  espe- 
cially ulcerating  cancers,  although  sloughing  ulcers  from  caustics  and 
possibly  coiTosive  ulcers  from  regurgitated  gastnc  fiuitls  may  also 
be  causes.  Of  more  imp<trtance  than  the  latter  arft  the  ulcers  which 
sometimes  form  in  diverticula,  especially  in  the  bottom  of  traciiou 
diverticiUa.  Secondary  yiorforation  (►ccurs  when  an  abscess  in  the 
vicinity  of  the  cesophagus  breaks  through  the  wall.  The  abscess 
may  be  of  acute  origin  as  a  retropharyngeal  aliscess,  or  of  chronic  or 
tulierculous  nature  jls  in  caries  of  the  vertebrre  niid  in  tiil)erculoHis  of 
the  |>eribrouehial  glands.  In  rare  instances  a  i)ulnK)T»iry  cax'ity  may 
find  an  outlet  iu  the  oesophagus,  and  aneiirysm  of  the  aorta  or  of  its 
primary  branches  may  also  be  a  cause  of  perforation  i>f  the  gullet. 
A  single  o|>ening  may  be  present  or  there  may  be  several  holes.  The 
characteristics  of  the  limiting  tissues  and  the  effects  of  the  i)erfora- 
tion  are  largly  dependent  upon  the  cause.  If  the  tissues  are  indurated 
from  chronic  inflamraHtion  or  cancerous  infiltration  the  resulting  ilis- 
turbances  may  be  sharply  localized.  If  the  fjerforatiou  bike  place  in- 
to the  relatively  unaltered  mediastinal  tissue,  gangrene  results  and  an 
ichorous  inflammation  nipiilly  extends  to  the  pleura  and  pericardium, 
perhai>s  followe<l  by  perforation  int<i  these  cavities  or  into  the  lungs. 
According  to  Zenker  and  von  Ziemssen,  of  88  cases  of  perforation  of 
the  OBHophagus  communication  was  established  with  the  lironchi  in 
2^.  the  lungs  in  23,  the  trachea  in  21,  the  pleural  cavities  in  11,  and 
with  the  (>ericardium  in  7  cases. 

Symptoms, 

Perfonition  of  the  oesophagus  wlien  simple  and  extending  into  a 
deiiBe  tissue  may  cause  no  symptoms.  A  pricking  or  painful  tearing 
sensation,  occurring  during  either  swallowing  or  coughing,  may  be 
the  fiwt  s\  mptom.  This  may  lie  followeil  by  the  vomiting  of  pus  or 
the  coughing  up  of  material  swalloweil.  These  symptoms  are  soon 
obscured  by  those  indicative  of  a  severe  inflammation;  fever  arises 
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and  vapidly  tenda  to  assume  a  septic  character;  paiu,  e>ipeoially  in 
swollnwing,  bec4iines  couspicuous,  and  sooner  or  later  the  aymptoma 
indicative  of  pleurisy  t>r  pericarditis,  of  i>neumothonix  or  pueumoperi- 
canliam  develo[>.  Perfonitiuu  of  the  trachea  or  bronchi  is  indiuit^d 
by  a  sudden,  i)aroxy8mal  cough,  and  by  the  escape  of  f<.xxl  from  the 
larynx;  it  is  soon  followed  by  u  severe  bronchitis  tending  iownrd 
the  pn>luction  of  gangrene  and  abscess  of  the  lung,  i>erhapa  in  time 
to  be  followed  by  a  severe  pleurisy  or  a  pyopneumothorax. 

Dingiiosin. 

The  diagnosis  t>f  perforation  is  base<l  upon  the  occurrence  of  the 
above  sefjuence  of  symptoms,  or  of  sudden  hemorrhage  in  the  case 
of  aneurysm. 

Prognoms. 

Small  perforations  may  heal,  while  those  characterized  by  dis- 
tinctive symptoms  are  always  of  grave  imi>ort  from  their  frequent 
duioeroos  origin  and  the  difficulty  of  the  successful  treatment  of  the 
immediate  residts. 

TreatmenL 

The  treatment  consists  in  nourishing  the  patient  as  far  as  possible 
by  eueniata  and  in  employing  surgical  methcKls  for  the  complications 
whenever  ]>ossible. 

RrPTURE. 

The  wall  of  tlie  cescphagus  in  rare  instances  has  been  ruptured  by 
muscular  action.  That  this  lesion  may  take  place  it  is  essential  that 
a  completely  obstructing  foreign  body  should  be  tightly  im[mcted  in 
the  gullet,  the  rupture  being  the  result  of  tlie  i>owerfui  efforts  at  its 
dislodgment.  A  num1>er  of  cases  have  been  reported  as  8ix>ntaneou8 
ru]»tnre  of  the  resophagus,  in  most  of  which  I  have  attemi>ted  to 
sliow  Uiat  there  is  a  reasonable  doubt  of  the  nature  of  the  lesicm. 
the  appearances  of  post-mortem  softening  often  having  been  mis- 
taken for  an  ante-mortem  lesion.  Von  Zenker  admits  the  justifica- 
tion of  this  criticism  so  long  as  there  is  no  proof  of  an  ante-mortem 
softening  uf  the  stomach,  but  is  satisfied  that  he  has  obsen'ed 
a  case  of  the  latter  affection.  He  therefore  takes  the  ground  that 
flereral  of  the  recorded  cases  seeming  doubtful  are  to  be  ac- 
cepted as  instances  of  spontaneous  nipture  due  to  a  rajjidly  pro 
gressing  oraophageal  malacia.  Mackenzie,  although  recognizing  the 
Yomiting  as  an  immediate  cause,  does  n(»t  attach  like  importance  to 
impaction,  considering  that  rupture  may  occur  if  the  contents  of  the 
Vol.  vm.-7 
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stoximch  ore  so  excessive  iu  quantity  that  they  cannot  he  expelled  a8 
fa-it  Jirt  they  leave  the  stomach.  It  in  generally  agreed  that  a  pren- 
oualy  weakened  oesaphugas  is  the  mure  hkely  t<»  become  ruptured, 
but  it  i.^  obvious,  from  the  rare  occurreuce  of  rupture  despite  the  fre- 
(pieucy  of  the  exce8«ive  vomiting  of  hirg3  quiiutitieH  of  giu*trio  con- 
tents, that  such  a  weakening  of  the  wall  in  of  far  lesia  importance  tlian 
the  cumbiuatiou  of  a  powerful  expulsive  force  and  an  olwtruction  iu 
the  fhtiunel.  In  the  iiulinputablo  cases  the  rupture  has  occurred 
within  HO  short  a  time  after  the  obHtructing  body  has  been  swal- 
lowed as  to  make  it  luilikely  that  the  digo.stivo  proj>erty  of  the  pas- 
trio  coiitfnit.H  wa.s  of  any  especial  eti«*logical  imi>ortance. 

Rupture  of  the  cesophagua  is  longitiidinal  and  is  seated  iu  the 
front  or  side  of  the  intrathoracic  portion  between  the  tracheal  bifurca- 
tion and  the  diajihragni.  It  is  from  oue  to  two  inchos  in  length,  and 
id  unlikely  to  extend  through  the  pleura.  Mackenzie,  with  the  assis- 
tance of  C.  li.  Taylor,  made  a  series  of  trials  of  the  resisting  jwwer  of 
the  cesoi>hagua  and  found  that  as  a  result  of  extreme  pressure  from 
within,  whether  applieil  above  or  below  the  site  of  obstruction,  the 
tear  was  always  longitudinal. 

Tlie  <^esoj)hageal  or  gaHtric  c^intents  enter  into  the  tissttes  of  the 
mediastinum,  and,  if  the  patient  live  for  several  days,  a  gangrenous 
meiliastiuitis  results  and  is  followed  by  an  ichorous  pleurisy.  During 
the  early  t^fforts  at  ex[>elling  the  imitacting  binly  more  or  less  blofnl, 
probably  proceeding  fi'om  the  lungs,  is  ejected  from  thu  mouth,  and 
iu  the  ct>urse  of  an  hour  emphysema  of  the  neck  and  face  arises,  also 
attributable  rather  to  rupture  of  the  air  i>assages  than  to  that  of  the 
a?s**phagns  during  the  straining,  which  is  so  violent  as  to  pnnluce  ex- 
treme though  temporally  exhaustion.  The  progress  of  the  emphysema 
after  tlie  rupture  of  the  ce80]3hagns  has  taken  place  is  also  in  favor  of 
its  origin  from  the  ruptured  respiratory  surface.  There  is  but  little 
pain  at  the  outset,  but  later  the  epigastric  region  becomes  painfid 
and  tender,  and  sharp  pleuritic  stitches  may  occur  in  consequence  of 
the  entrance  of  the  a>sopliageal  or  gastric  contents  into  the  metliastinal 
tissues.  In  the  course  of  t>venty-four  hours  the  breathing  becomes 
labored  from  advancing  emphysema  and  the  t.omperature  is  elevat<Kl 
from  the  mediastinitis  which  ends  in  an  ichorous  jjlourisy.  Swal- 
lowing is  not  especially  difficult  and  vomiting  is  only  occasional, 
thimgh  it  is  sometimes  bloody. 

Death  usually  takes  place  within  three  days  after  the  occurrence 
of  the  rui»ture,  although  the  sufferer  has  lived  for  a  week.  In  the 
latter  event  the  fever  is  continued.  There  are  prostration,  pains  in 
the  stomai'h  and  chest,  mild  delirium,  and  tetanic  convulsions. 
Bloody  stools  may  be  pre.sent. 
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The  diagnosis  is  difficult  and  is  to  be  based  upon  tlie  occurrence 
of  ixupactiou  followed  by  violent  expulsive  efforts,  emphyBenm,  and 
eventually  pleurisy. 

Hemorrhage. 

Slight  hemorrbage  from  the  tK8<jpha(j:uH  results  from  ulcers  or 
cancer  of  the  wall,  but  copious  bleeding  sometimes  occurs  either 
£rom  foreign  bodies  or  from  the  rui»turo  of  an  aneurysm  or  of  varicose 
veins,  henca  oisophngoal  hemorrhage  is  more  likoly  to  be  found  in 
elderly  persons  in  whom  these  causes  are  of  more  fre<iueut  occurrence, 
although  Frie<bich  rep<3rta  its  oocurronce  in  a  child  of  six  years. 
Ilsi»eciul  attention  may  be  cjilli'd  to  the  importance  of  varicose  veins 
which  not  rarely  are  found  in  Uie  lower  third  of  the  oesophagus  and 
may  be  of  the  size  of  a  goose  quill.  Since  the  veins  affected  are 
among  those  forming  the  cf>nnectLng  link  between  the  portal  and  sys- 
temic venous  systems,  their  ililatation  is  i)articularly  the  result  of 
])orial  obstruction,  hence  thrt >mlM)sis  of  tlie  poi-tal  vein,  but  esjiecially 
fibrous  hepatitis,  is  the  iraiwrtant  cause  of  the  oesophageal  varices, 

The  hemorrhage  is  scjiuty  or  pri>fuse,  occasional,  frefjueut,  or 
constant,  according  to  the  cause.  Excessive  hemorrhage,  as  from 
I>erforati<m  of  the  aorta  or  from  the  rui)ture  of  an  aneurysm,  may 
pr<>ve  immediately  fatal,  wliile  recuning  or  constant  hemorrhages, 
even  if  slight,  are  of  grave  import,  since  they  are  evidence  of  a  serious 
if  not  incurable  lesion.  The  presence  of  a  perforating  foreign  bmly, 
of  ulcers,  cancer,  or  aneurysm  is  indicated  by  such  characteristic 
symptoms  that  their  influence  in  tlie  pro<luction  of  oesophageal 
hemorrhage  is  reatlily  recognized.  Taricose  oesophageal  veins  usu- 
ally give  rise  to  no  symptoms  except  hemorrhage.  Bleeding  from  the 
oesophagus  may  with  difficulty  be  differentiated  from  gastric  hemor- 
rhage, especially  in  the  case  of  varicose  veins.  Tlie  presence  of  other 
symptoms  of  poi-fad  obstruction  and  rather  the  regurgitation  than  the 
vomiting  of  blood  are  the  important  features  in  the  recognition  of  the 
CBBophagus  as  the  source  of  the  hemorrhage. 


■ 
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Ti'efihnenL 

The  treatmeut  of  tesophageal  bleeiUng  is  purely  eymptomatie. 
Tlie  immediat*!  attack  may  l>o  checked  by  a  removal  of  the  cause,  for 
exsmplf,  a  f<»reigu  IxkIv,  or  by  the  use  of  bits  of  ice  and  such  local 
Ktypticfi  as  tincture  of  the  muriate  of  iron,  tjinuiu,  or  gallic  acid.  To 
l>ermit  the  hejiling  of  a  ruptured  varix  nutriment  sliould  l>e  given  for 
Ht^veral  days  wholly  by  the  rectum,  and  when  food  is  eventually  taikeu 
by  the  mouth  it  should  be  of  a  U^uitl  or  pulpy  consistenci;. 
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CEsophagitis. 

Etiology, 

Inflamniatiou  of  the  a*8opliuj;uH  ih  pnxluceil  by  the  immediate 
contact  of  irritauts  Hwallowed,  as  foreign  lxKlies»  esiiecially  hf)t  li<i«id.s 
or  solid)?,  corrosive  Huidw,  tiud  hy  tlio  eoutiuued  action  of  irritating 
flubstauces  rei)eatedly  swallowed,  sucb  as  strong  alcoholic  di'inks. 
The  products  of  the  fermeutation  or  putrefaction  of  retained  ftKxl 
above  a  stricture  or  in  a  diverticulum  also  may  cause  inllummation. 
Acute  and  chronic  infectious  disejise^  as  typhoid  fever,  scarlatinaf 
Tariola,  tuberculosis,  syjihilis,  may  produce  localizeti  or  dissem- 
inated inHammiitiou.  (Esophagitis  may  also  result  from  the  exten- 
sion to  the  oesophagus  of  an  inflammatory  process  in  the  vicinity 
of  either  the  pharynx,  the  stomach,  the  neighboring  bones,  or  the 
lymph  glands.  Importance  in  etiology  has  been  assigned  also  to 
chrctuic  passive  congestion  from  obstruction  to  the  flow  of  blood 
through  the  heart. 

Morbid  Anatomy. 

The  lesions  occurring  in  oesophagitis  are  comparable  on  the  one 
hand,  in  consetpience  of  the  structure  of  the  wall,  to  th*)He  of  the  skin ; 
beuce  a  typical  rash  is  present  in  variolous  cesoj^hagitis  and  a  des- 
quamation of  epidermis  may  l)e  tlie  mA&  mauifeHtatiou  of  the  existence 
of  an  inflammation.  On  the  other  hand,  the  fuucticm  of  the  cesopha- 
gUH  iH  that  of  a  mucous  membrane,  and  muciparous  glanils  are  present, 
though  few  in  number,  hence  catarrhal  inflammation  is  recogni2e<l  as 
a  varipty  of  the  resophageal  iuflainmation.  Follicular,  fibrinouH,  and 
diphtheritic  inflammations  of  the  surface  occiir,  but  most  imiw>rtant 
of  all  is  the  corrosive  oesophagitis  due  to  tlie  action  of  strong  acids 
and  alkalies.  Still  another  vaiiety  is  the  pblegmonous  inflammation 
of  the  connective  tissue  of  the  wall. 

Catarrhal  oesophagitis  is  both  acute  and  chronic,  the  former  variety 
being  of  more  fretjuent  clinical  than  anatomical  recognition.  It  is 
characterized  by  redness,  swelling,  and  des^piamation,  and  the  appear- 
ances of  post-mortem  softening  of  tlie  o^nophagus  may  easily  be  mis- 
taken for  the  vital  process,  since  in  consequence  of  the  digestion 
of  the  epidermis,  a  smcMith,  red,  i>apillary  layer  is  exjKJsed,  or  may 
be  covere<l  with  curdy  floccnli  formed  of  partly  digested  epidermis. 
The  poet-mortem  nature  of  these  ap|>earan(*es  is  evidenced  by  the 
acid  reaction  of  the  material  present  or  by  the  recognition  of  frag- 
ments of  partly  digested  foo<l. 

When  (he  coherent  epidermis  is  de8<juamated  as  a  cast  of  the 
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(BHO[ihaguB  the  condition  is  known  as  exfoliative  or  desquamative 
inrtammation  of  the  oesophagus,  or  by  the  term  most  recently  applied, 
(SSophwjitiH  dissecans  superjicialis.  Birch-Hirschfeld  was  the  first  to 
<sall  attention  to  this  variety  and  he  found  the  lowermost  layer  of  the 
discharged  cast  iu£ltrated  with  round  cells.  In  Keiclunaun's  citse 
this  eiiidermoid  layer  was  fiee  fntra  leucocytes,  and  a  like  condition 
was  present  in  a  memhraue,  examined  hy  me,  which  was  exfoliated 
from  the  gullet  of  au  infant  who  hml  taken  a  dose  of  chloral.  In 
the  case  reiKjrted  by  Rosenberg;,  the  mucous  membrane  was  both 
streaked  with  bloocl  and  infiltrated  with  leucocyte-s.  Sclavunos  re- 
ports a  fourth  case  in  which  the  epidermic  tube  ejected  whh  inverted. 

Follicular  oesophagitis  is  indicated  by  swelling  of  the  sparse 
muci[>arous  glands  in  part  from  retained  secretion,  In  part  from 
leucocytic  infiltration  of  the  surnuimlinK  tissue. 

Both  the  fibrinous  and  the  di[»htheritic  forms  of  oesophagitis  are 
rare  and  are  characterized  as  elsewhere  by  the  presence  of  patches  of 
an  easily  detached  yellow,  fibrinous  membrane  or  by  an  adherent  su- 
jierficial  necrosis  of  the  mucous  membrane.  Tliese  pseudomembra- 
nous infiammations  occur  as  a  secondary  condition  in  various  infec- 
tions diseases,  although  in  diphtheria  the  membrane  rarely  extends 
to  the  uesophagus. 

In  corrosive  ii^ophagitis  the  strong  acids,  alkalies,  and  salts  pro- 
duce a  direct  destruction  of  the  surface,  varying  in  severity  according 
to  the  ageut  swallowed,  its  quantity  and  ccjucentration.  The  mildeet 
effect  is  a  shrivelletl  and  opa<iue  condition  of  the  epidermis.  WTien 
the  disturbances  are  more  severe  the  8U])erficial  portion  of  the  waU 
is  swollen  and  gelatinous  from  the  action  of  caustic  alkalies,  dry  and 
yellow  from  niti'io  acid,  and  black  from  sidphuric  acid.  The  destruc- 
tion of  the  tissues  may  extend  even  to  the  muscular  coat,  which  then 
becomes  opa<ine  and  shrivelled  and  is  often  traversed  by  carlx>mzed 
blood-vessels.  If  the  patient  survive  the  immediate  effect  of  the 
caustic  the  existing  inflammatory  line  of  demarcation  is  represented 
by  the  intervention  of  an  u*demat4)us,  iujectci],  and  hemorrhagic  zone, 
infiltrated  with  leucocytes  and  undermining  the  dead  portions  l>etween 
the  necrotic  and  the  relatively  normal  tissm's.  The  sloughs  are 
detached  entire  or  in  part,  in  the  latter  event  hanging  as  shreds,  and 
eventually  large  or  small  ulcers  remain  which,  when  perforating,  give 
rise  to  tirttuhe  extending  into  the  mediastinal  tissue,  trachea,  or 
bronchi.  If  healing  of  the  uk^.rs  take  place  sciirs  result,  often  exten- 
sive and  protluctive  of  extreme  stenosis,  esf)ecially  when  the  com>- 
sicm  extends  to  the  muscular  C(Mit. 

Phlegmonous  oesophagitis  is  represented  by  a  suppurative  infiam- 
matiou  of  the  submucous  layer.     It  is  of  rare  occurrence  and  nuiv  l>e 
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the  result  of  a  corrosive  poison,  but  is  more  likely  to  arise  from  infec- 
tion in  the  course  of  a  perforation  of  the  wall,  whether  from  an  im- 
pacted foreign  body  or  from  an  abscess,  especially  the  retropharyn- 
geal abscess  of  children  or  a  neighboring  tuberculous  abscess.  The 
suppuration  may  also  be  extended  upwards  from  a  similar  process 
in  the  stomach.  A  circumscribed  abscess  in  the  submucous  tissue 
results  or  the  pus  completely  encircling  the  oesophagus  may  follow 
its  length  even  to  the  stomach.  The  pus  is  usually  discharged 
into  the  gullet  by  one  or  many  ox>enings,  but  may  escape  through  the 
respiratory  surface,  in  which  case  fistulsB  are  present  between  the 
oesophagus  and  the  larynx  or  trachea. 

The  appearances  of  chronic  oesophagitis  vary  according  to  the 
cause.  In  chronic  catarrhal  in^mmation  the  epidermis  is  often 
thickened  in  patches,  and  warty  growths,  even  polypi,  project  from 
the  surface.  The  entire  mucous  membrane  also  may  be  thickened  and 
the  gullet  become  dilated  and  tortuous.  Ulcers  at  times  are  present. 
The  scars  indicative  of  a  chronic  corrosive  oesophagitis  have  already 
been  mentioned. 

Sympt&nis, 

Evidence  of  oesophagitis  may  be  found  after  death,  although  dur- 
ing life  there  may  be  no  symptoms  suggestive  of  disease  of  the  gullet. 
The  symptom  of  commonest  occurrence  is  pain  in  swallowing,  either 
localized  or  diffused,  and  usually  lasting  but  a  few  days,  although 
a  certain  degree  of  discomfort  may  remain  for  some  time.  The 
pain  may  be  such  that  food  and  drink  are  avoided  on  account  of 
the  suffering  induced  or  because  articles  swallowed  are  regurgitated 
before  they  reach  the  stomach.  The  severe  forms  of  acute  oesoph- 
agitis are  associated  with  fever,  perhaps  ^mih.  irregular  chills  and  ex- 
treme prostration.  The  region  of  the  oesophagus  may  bo  tender  to 
the  touch  or  pain  may  be  produced  when  the  spine  is  bent  or  friction 
is  made  along  the  course  of  the  gullet.  Hence  the  patient  keeps  the 
head  in  a  rigid  position.  In  case  a  neighboring  abscess  precedes  or 
follows  the  oesophagitis  a  circumscribed  swelling  appears  on  one  side 
of  the  neck,  usually  above  the  level  of  the  seventh  cervical  vertebru. 
The  larynx  or  trachea  may  then  l>e  displaced  and  hoarseness  or 
dyspnoea  result.  When  the  abscess  breaks  into  the  gullet  a  lar^e 
quantity  of  pus  may  be  evacuated,  with  relief  to  the  symptom,  or  may 
be  inhaled  through  the  larynx  with  the  risk  of  suffocation  or  of 
bronchopneumonia.  Gangrene  of  the  tissues  surrounding  the  ab- 
scess may  be  a  result  of  perforation.  In  phlegmonous  oesophagitis 
pus  may  be  raised  and  in  exfoliative  oesophagitis  tubes  or  flakes 
of  epidermis  appear.     In  chronic  oesophagitis  there  is  fre<iuent  com- 
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piaiiit  of  a  (lull  ache  or  dragging  aensatiou  aloug  the  course  of  the 
oesophugui^  and  there  is  the  frequent  regurgitation  of  a  frothy  or  glairj 
\Tscitl  fluid,  partly  saliva  antl  partly  o^srtphageal  secretion,  to  which 
the  tir-nu  water  brash  is  applied.  The  tlifficulty  of  swallowing  is  more 
or  less  couHtaut,  although  the  general  nutrition  of  the  patient  may  re- 
main unatfe<*tt*<l  for  years. 

The  Irxralizing  8ymi>toms  of  ]»aiu  on  swallowing  and  regurgitation 
in  connection  with  their  method  of  origin  render  easy  the  diagnosis 
of  fBsophagitis.  The  mild  or  severe  nature  of  the  process  is  also  ap- 
preciable. To  (liflcriminate  exactly  between  the  anatomical  varieties 
is  difficult  aud  may  l>e  impossible. 

Prognosis. 

Recovery  from  acute  catarrhal  and  des<:iuamative  cosophagitis  is 
rapid,  since  these  affections  have  a  duration  of  only  a  few  ilays. 
Chronic  cataiThal  (e-sophagitis  may  continue  for  years  and  has  a 
tendency  to  exacerbations  and  remissions.  The  corrosive  and  sup- 
purative varieties  of  u*sophagitis  are  always  of  doubtful  prognosis, 
since  the  tendency  is  direct  to  perforation,  fistulie,  gangrene,  and 
stricture. 

JVeahnent 

The  indications  for  the  treatment  of  acute  oesophagitis  consist  in 
noorishing  the  patient  with  liquids  f)r  with  rectal  enemata,  for  it  may 
be  impossible  even  for  lifjuids  to  \ye  swallowed.  Bits  of  ice  and  cold 
drinks  should  l»e  taken  when  warmed  articles  are  distressing.  Dur- 
ing convalertcence  solid  articles  of  food  are  to  be  avoided.  In  corro- 
sive iFSophagitis  the  treatment  at  the  outset  consists  in  administering 
alkalie>4,  as  lime  water  and  magnesia,  to  neutralize  the  effect  of  the 
acids  aud  lu  giving  dilute  acetic  acid  to  form  harmless  combinations 
nith  the  alkalies.  GeuerHich  adv(X'at4>s  wtushiug  out  the  stomach  in 
all  cases  of  toxic  oesophagitis  in  which  there  appears  to  l>e  no  danger 
of  teaiiug  the  resophagus.  Tlie  retropharyngeal  abscess,  or  that  ad- 
joining the  Qpsophagus,  demands  surgical  treatment  which,  if  timely, 
may  not  only  prevent  the  occurrence  of  the  oesophagitis,  but  nmy  save 
the  life  of  the  patient.  In  chronic  oesophagitis  the  occasional  passage 
of  a  sound  or  tul>e  is  desirable  to  prevent  any  tendency  which  may 
arise  towards  the  formation  of  a  stricture.  Drugs  are  of  but  little 
valne  in  a^sophagitiSf  although  morjihine  and  cocaine  may  be  neoeH- 
for  the  relief  of  [)ain  in  the  acute  attacks. 
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TtJBERCULOSIS. 

Tuberculosis  of  the  oesophagus  is  a  rare  affection,  Flexner  re- 
cently having  l>een  able  to  collect  but  twenty -one  cases.  From  hia 
analywis  it  appears  tluit  the  tiibercnlnuH  invasion  of  the  gullet  extends 
from  adjacent  paits,  as  the  jiharynx,  larynx,  vertebrse,  and  l\mpli 
glands.     Infection  from  a  lesion  of  the  surface  is  also  posnible. 

If  very  many  ulcers  of  various  size,  with  or  without  an  indurated 
or  contracted  base,  be  present,  they  cause  dvrtphagia  or  pain,  which 
may  shortly  precede  death  or  may  continue  for  nionthR.  The  thought 
of  a  tuberculous  cause  of  the  ulcerative  inflammation  is  suggested 
only  by  the  association  of  the  oesophageal  symptoms  with  evidence 
of  tul)ercu]oais  elsewhere. 

The  treatment  demands  measures  merely  for  the  relief  of  pain, 
since  any  considerable  stenosis  has  not  been  observed  in  the  cases 
reported. 

Syphilis. 

iDfltiuioeB  of  syphilitic  lesions  of  the  oesophagus  have  repeatedly 
been  reported.  As  a  rule  they  represent  the  extension  of  an  ulcera- 
tive process  from  the  pharynx  to  the  upi>er  part  of  the  CBSophagus. 
The  tertiary  lesions  of  syphilis  are  of  rare  occurrence.  Virchow 
found  a  characteristic  guiumaus  ulceration  in  which  were  both  the 
opaque  yellow  spots  of  fatty  degeneration  and  tibroiis  induration. 
Birch-Hirschfeld  doscril>es  a  gummous  ulcer  extending  from  the 
lower  end  of  the  gullet  to  the  stomach.  A  syplulitie  source  for  symp- 
toms of  oesophagitis  of  obscure  origin  should  always  be  borne  in 
mind  and,  when  existing,  caIIs  for  appropriate  medication.  Syphi- 
litic strictures  are  to  be  treated  mechanically,  like  the  strictures  from 
other  causes. 

Tumors. 

Of  the  various  tumors  which  may  be  found  in  the  gullet  all  with 
the  exception  of  cancer  are  rare.  The  fibromata,  lipomata,  and  myo- 
mata  at  times  appear  Jis  small  rounded  tumors  perhaps  of  the  size  of 
the  tip  of  the  little  finger  and  then  give  rise  to  no  symptoms.  They 
may,  h(jwever,  especially  fibromata,  attain  a  large  size,  become  pe- 
dimculute,  and,  if  not  removed,  prove  a  source  of  fatal  obstruction. 
8uch  polypoid  fibromata  arising  from  the  anterior  wall  of  the  gullet 
in  the  vicinity  of  the  cricoid  cartilage  are  sometimes  found  in  elderly 
|)eopIe.  BokitJinsky  has  rejiorted  a  tumor  of  this  sort  which  was 
seven  and  oue-half  inches  long  and  two  and  one-half  inches  thick. 
A  few  instances  of  sarcoma  have  been  published,  hut  the  pathological 
imiK)rtauce  of  this  tumor  is  essentially  the  same  as  that  of  cancer. 
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The  epithelial  group  of  tiimotB  lb  represented  first  by  the  rare  cose 
of  adenoma  rejwrted  by  Weigert  which  was  of  a  polypoid  character 
and  was  productive  of  uo  symiitoois.  Mention  may  be  made  also  of 
retention  cysts  which  are  sometimes  found  in  small  numbers  and, 
like  the  more  frequent  wnrta,  are  rather  an  occurrence  iu  clironic 
u>tiophagitis  than  deserving  of  consideration  as  an  indei>endeut  affec- 
tion. They  cause  no  symptoms.  Wyss  and  Roth  and  Heuuig,  as 
previously  stated,  have  re|)ort<Hl  the  occurrence  of  cysts  iu  the  vicin- 
ity of  the  oesophagus. 

Canceb. 

Cancer  is  not  only  the  most  important  of  the  epithelial  tumors  of 
the  oesophagus,  but  is  also  the  most  frec^ueut  disease  of  the  gullet 
demanding  treatment.  Zenker  and  von  Ziemssen  state  tliat  it  was 
found  inO. 36  f>er  cent,  of  5,079 autojjsies,  and  was  primary  in  0.25  per 
cent,  of  the  autopsies.  Secondary  cancer  results  from  the  extension 
upwards  of  a  growth  in  the  stomach,  or  more  rarely  from  the  pharynx 
dowuwanLs,  or  from  the  thyroid  inwards. 

Efiolofji/, 

The  two  most  important  factors  in  etiology  are  sex  and  age.  From 
71  per  cent.  (Mackenzie)  to  88  per  cent.  (Zenker  and  von  Ziemssen), 
pnirtieally  three-fourths  of  the  cases^  are  found  in  men.  Eight- 
tenths  of  them  occur  between  the  ages  of  40  and  60,  and  one-third 
of  all  between  40  and  50  years  of  age.  The  inHnenee  of  heredity  is 
to  be  appreciated  in  the  occurrence  of  cancer  of  the  oesophagus  as  it 
ia  to  be  recognized  iu  cancer  elsewhere.  The  importance  of  local 
causes  also  is  evident  from  the  relatively  fre<pient  occurrence  in 
dronkards,  from  the  previous  history  in  certain  cases  of  injury  or 
iutlammation,  and  from  it«  occAsional  growth  ai>parently  from  a  scar. 
Il«  fref|ucut  seat  nejvr  the  cricoid  cartilage  an*!  bronchial  bifurcation 
suggests  that  irregularities  in  development  likely  to  occur  in  these  re- 
gions may  favor  the  origin  of  the  cancer. 

Moi'hid  Anatomy. 

At  the  outlet  o:*ophageal  cancer  usually  appears  as  an  isolated, 
elevated,  thittened,  rounde<l  noilule,  although  more  than  one  rarely 
nwy  be  present,  extending  at  the  periphery  and  tending  to  encircle 
the  tube.  Exceptionally  it  advances  along  the  projecting  folds  of  the 
ooDtracted  oesophagtis  and  nuiy  reach  the  stomach  l^low  or  the 
pharynx  above  and  may  involve  the  entire  length  of  the  gullet.  Sta- 
tistics vary  as  to  the  region  oftene«t  affect»^d.  According  to  Zenker 
and  von  Ziemssen  it  is  seated  chietlv  in  the  lower  third,  while  Mac- 
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keczie  asserts  that  the  upper  third  is  the  i)art  especially  involved. 
Ail  obseners  agree  that  the  narrowest  portions  of  the  cesopha^us  are 
the  phices  of  election,  viz.,  the  viciuity  of  tlie  crii-oid  i^nrtihij^e,  the 
tracheal  bifurcation,  and  the  diaphragm.  Attirst  limit^'d  to  the  inner 
layers  of  the  wall,  according  to  Caruialt  ariHiug  In  the  deejjer  layers 
of  the  mucous  membrane,  it  extends  in  deptli  in  the  course  of  time, 
traverses  the  uuiscular  coat,  which  then  becomes  thickened,  and  in- 
filtrates the  suiTouucliug  fibrous  tissue,  thus  transforming  the  oaso- 
phaguH  into  a  rij^id  tube  of  tliminished  calibre. 

The  cancerous  infiltration  extemls  into  the  structures  in  the  vicin- 
ity of  the  iiesophagus.  The  trachea,  bronchi,  lungs,  and  base  of  the 
heart  may  be  invaded  and:  the  growth  may  extend  to  the  j>ericjirdiuin, 
pleui'W,  and  i>eritoueuui.  Thereciurent  hiryngeal,  esi>ecially  the  left, 
and  the  pneumogastric  nen*es  may  be  displaced  by  or  incorporated 
in  the  growth.  The  bodies  of  the  vertebrro  are  sometimes  invaded,  or 
the  cancer  may  extend  between  the  vei-tebno  into  the  spinal  canal  and 
compress  the  cord.  The  growth  may  perforate  the  aorta,  the  carotids, 
the  subclavian,  <»r  the  pubnonary  arteries.  The  oesophageal  glands 
often  become  diseased,  and  nodules  are  sometimes  found  in  remote 
organs,  as  the  brain,  {mncreas,  liver,  kidneys,  and  suprarenal  ca^^sules. 

The  surface  of  the  tumor  is  either  coarsely  granular,  warty,  or 
]obiilate<l  and  rapidly  or  slowly  U^udi\  to  liecome  necrotic  and  dis- 
integrated. The  cancerous  ulcer  thus  arises,  the  surface  of  which 
is  usually  rough  and  n(Mlul«r,  though  oft^n  smoother  at  the  centre 
than  at  the  perii>hery  where  the  edges  are  fre<iuently  evei-ted.  The 
ulcer  may  comi»letely  encircle  the  Geso])hagus,  but  geneniUy  a  limittxl 
portion  of  the  wall  remains  unaffected.  It  usually  involves  from  t^*o 
to  thnai  iucdu'B  of  the  length  of  the  gu'^et,  yet  nirely  it  may  ext^^nd 
throughout  its  length  and  enter  the  stomach  or  the  phai7ns.  The 
characteristics  of  the  uh*er  as  well  as  the  rapidity  of  its  progress, 
especially  in  depth,  are  mo(Utie<l  by  the  association  of  putiefactive 
changes  in  the  paiiicles  of  footl  n^tained  between  the  necrotic  frag- 
ments of  the  surface,  in  c<»nsequence  of  which  not  only  does  the 
sui)erficial  destruction  advance  more  rapidly,  but  the  tendency  to 
|)erforation  is  favored.  Communication  may  be  thus  establislied  be- 
tween the  oeaophagus  and  the  trachea,  a  bronchus,  usually  tlip  left,  or 
an  adjoining  serous  cavity. 

Immediately  above  the  cancer  the  a-sophogus  is  usually  dilated,  its 
muscular  wall  is  hypertrophied,  and  the  lining  membrane  is  in  a  con- 
dition of  chronic  cataiThal  infiammation.  The  structure  of  the  tumor 
is  almost  invariably  that  of  an  epidermoid  cancer  and  the  section  of 
the  growth  shows  the  epidermoid  i>earls  and  plugs.  The  relative 
proportion  of  cells  to  stroma  may  vary  considerably  and  various 
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degrees  of  kemtDiJ  and  fatty  degeneration  of  the  cells  may  be  pres- 
eut,  beuce  eouHiderable  differenceH  exist  in  the  ^rosa  aiipenrances 
and  in  the  conniBteuce  of  the  growth.  This  is  usually  relatively 
dense,  either  fibrous  or  scirrhous,  although  sometimes  it  is  so  soft 
aa  to  snggeat  a  medullary  or  eucephaloid  tumor. 

Symptoms, 

Although  in  ii^re  instances  the  first  local  symptom  may  be  an 
immediately  fatal  hemorrhage  from  the  mouth,  as  reiKirtetl  by  Asla- 
uiau,  as  a  rule  the  first  symptom  of  cancer  of  tbe  cesophagus  is  diffi- 
culty in  swallowing  a  morsel  of  food.  At  first  this  is  only  occasional 
and  unattended  with  pain,  but  eventually  the  dysphagia  liecomes  con- 
stant and  more  or  less  ])jiinful,  necessitating  liquid  diet.  It  is  not  very 
unusual  for  a  long  ]>ersistent  difficulty  of  swallowing  to  become  sud- 
denly relievetl  for  a  while  in  eonseqneni'e  of  tlie  detachment  of  pro- 
jecting portions  of  the  cancer.  The  seat  of  discomfort  may  be  sharply 
defined  ami  is  usually  referred  to  the  bock  of  the  neck,  the  interscap- 
ular, substerual,  or  epigjistric  region.  The  pain  also  may  be  com- 
jilaiufMl  of  at  other  times  than  when  food  is  swallowed,  and  as  the 
disease  advances  toward  the  pleura  or  ]>ericardium  it  may  become 
sharp,  darting,  stitch-like,  and  is  either  temporary  <ir  continuous. 
Regurgitation  of  footl  then  follows  and  takes  place  either  early  or 
late  after  swiUlowing.  The  material  ejected  is  either  nnaltereil  in 
appearan<'e  <^x  tinged  with  blood  or  mixed  with  slimy,  |»erhaps  frothy, 
fluid.  Rarely  bits  of  cancer  are  found.  Actual  vomiting  of  the  con- 
tents of  the  stomach  is  infrequent,  although  more  or  less  profxise 
hflemoptvsis  occurs  when  blood-vessels  are  perforated.  From  the  in- 
ability of  the  patient  to  receive  sufficient  n<^>unshment  into  the  stom- 
ach there  is  gradual  loss  of  flesh  and  progressive  weakness.  The 
ap|)etite  may  be  uuafl'ectetl  for  a  long  time,  and  there  niixy  be  actual 
cranng  for  certain  articles  of  diet.  As  the  ilisease  advances,  how- 
ever, the  thought  of  food  is  repugnant  and  eating  becomes  merely  a 
mechanical  jirocess.  In  some  cases  cough  is  a  constant  feature,  and 
in  tliat  reportetl  b\  Tian  there  was  a  profuse  muco-purulent  expec- 
toration out  of  proportion  to  the  severity  of  the  cough,  the  dys- 
phagia lieing  so  slight  as  to  prove  an  iuci>nH]>iruons  symptom.  The 
cough  may  result  from  the  irritation  of  liquids  retained  above  the 
cancerous  stricture  or  from  the  presence  of  the  cancer  near  the  lar- 
ynx, or  may  l)edue  to  an  associated  bronchitis.  Especially  distress- 
ing is  the  cough  which  results  from  the  establishment  of  a  fistula 
between  the  cfc'S4>phagu8  and  the  trachea  or  bronchus ;  the  entrance  of 
foo<l  into  the  respirator^"  tract  then  causes  a  nolent  H]>asm  <»f  cough- 
ing with  sufT»M'ative  symptoms.      Aphonia  is  a  relatively  frequent 
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symptom  and  is  due  to  ijaialyniH  (if  the  vocal  conl,  usually  the  left, 
from  exteusion  of  the  caucer  to  the  recurrent  laryngeal  uerve.     In  like 

maniipr  dyHimfva  and  an  irreg^ular  and  ai^celerated  action  uf  the  heart 
result  from  the  advance  of  the  diseatie  to  the  pneumogastric  neiTe. 

In  couHecpiBUce  of  the  usual  seat  of  the  cancer  in  the  intrathoracic 
portion  of  the  tesophagufl  there  is  rarely  external  evidence  of  a  tumor, 
and  the  reco^jnitiou  of  the  organic  cause  of  the  dysi>hagia  UHually 
re^iuires  the  use  of  the  sound  or  tube.  If,  however,  the  cervical  por- 
tion of  the  cesoidiagus  is  the  part  afi'ected,  deep-seate<l  resistance  or 
enlflygement  of  the  cen'ical  glands  may  be  recognized.  The  ovitlence 
to  be  obtained  from  other  physical  methods  of  examining  the  oesoph- 
agus has  alremly  l>eeu  mentioned. 

The  usual  limit  of  life  after  the  onset  of  the  symptoms  of  cancer 
of  the  oesophagus  is  from  ten  to  dfteen  months.  The  longer  life  is 
prolonged  the  more  apparent  are  the  sym])tom8  of  starvation.  A 
rapidly  fatal  lermiuatiou  is  the  result  usually  of  pei-furation,  which 
may  take  place  at  any  peni^d  of  the  disease.  Perforation  of  the 
aorta  or  of  a  large  blood-vessel  usually  causes  immediate  death  from 
hemorrhage,  although  Gilly  mentions  that  hemoiThage  t<H>k  place 
slowly  for  twenty-five  days  in  a  case  under  his  observation  in  which 
a  slit  was  found  in  the  aortfi.  Perforation  into  the  air  passages  causes 
bronchopneumonia  and  pulmonary  gangrene,  which  are  likely  to 
prove  fatiil  in  the  coui-so  of  a  fortnight,  and  perforation  into  serous 
cavities  is  followed  by  suppurative  pleurisy,  pericarditis,  or  i>entoni- 
tis,  each  of  which  nius  a  rapidly  fatal  course  with  conflpicuous 
symptoms  of  septicaemia,  perhaps  accompanied  with  articular  in- 
iiammatioD. 

Ih'ag7ioms. 

The  cancerous  nature  of  a  stricture  of  the  cesophagus  is  inferred 
from  the  sex  and  age  ai  the  patient,  the  gradual  progress  of  the  symp- 
toms, and  the  absence  of  suggestive  evidence  of  other  causes  of  obstruc- 
tion. It  is  especially  important  to  be  remembered  that  ninety  per 
cent,  of  cases  of  obstruction  after  the  age  of  forty  are  due  to  cancer. 
The  possibility  that  rtyidiilis  may  jirove  the  cause  is  to  \ye  eliminated 
by  the  necessary  inquiry  as  tt^  other  s\mpt^ms  of  this  diHease,  and 
when  in  doubt  by  the  trial  of  the  approiiriate  treatment  for  syphilis. 

Prognosis, 

There  is  but  one  result  to  be  anticipated,  the  end  being  merely  a 
question  of  time,  and  the  variations  in  the  course  of  the  dise^ise  have 
alreadv  l)een  mentitmed. 
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All  that  oan  be  demandeil  iu  the  trfiatmeiit  of  eam^fr  of  the  ci*soph- 
agUB  are  the  relief  of  suiferiug  aud  the  jiroloogation  of  life.  For- 
tunately, ftufferiug  froiu  pain  ia  usually  alleviated  until  the  close  of 
life  l>y  the  means  whirh  are  best  adajitetl  to  nnurish  the  patient. 
Since  the  earliest  symptom  is  generally  diliiculty  in  swaUowiug 
solid  food,  the  diet  of  necessity  is  liquid,  and  is  composed  of  milk, 
brr>tlw,  and  gruels  with  the  addition  of  liquefied  raw  egg.  Such 
nourishment  in  UHually  well  borne  by  theatomaeh.  If  epig^Lstric  tlis- 
tress  result  the  food  may  be  alkalimzed,  pejitonized,  or  acidulated 
according  to  the  especial  indications.  The  f<KKl  shtmld  l)e  swalUnved 
leisurely  in  small  quantity  aud  at  intervaln  de|)endeut  ujiuu  the 
]>eculiarities  of  the  case.  At  first  most  patienta  prefer  larger  quan- 
tities at  longer  intervals,  later  in  the  course  of  the  disease  smaller 
quantities  every  two  or  three  hours  are  better  tolerated.  As  the 
difficulty  of  swallowing  so  increases  that  the  patient  is  consi>icuouHly 
insufficiently  nourished  mechanical  means  of  overcoming  the  obstacle 
are  demanded.  The  simplent  of  tliese  is  the  sound,  which  is  not  tc»  be 
frequently  used  while  the  patient  can  swallow,  since  it  often  produces 
more  or  less  irribition  and  may  cause  hemorrhage  aud  sudden  in- 
crease in  the  ol«sti-uctioiK  At  the  same  time  the  t>ccHHit)nal  and 
cai-eful  use  of  the  sound,  preferably  the  oesophageal  tnlje,  since  food 
can  l>e  poxired  through  it,  is  to  be  recommended  as  tending  to 
che*'k  tho  progress  of  the  stricture.  The  passage  f>f  the  tul>e  may  l>e 
made  easier  by  keeping  the  (eRoi)bagus  immediately  alwve  the  stric- 
ture cleansed  hy  the  occasional  swallowing  and  regurgitation  of  weak 
boric-acid  solutions,  since  all  retained  food  and  secretions  are  likely 
to  decomi)08e  and  prove  a  source  of  iixitation.  A  bit  of  ice  swallowed 
immediately  l>efore  the  tulx)  is  inserted  and  aDowed  to  melt  may  so 
benund)  the  part  as  to  control  spasm  and  neutralize  the  ]>ain.  An 
even  stronger  eflfect  can  l>e  produced  if  an  ice  pill  is  made  by  freezing 
a  weak  solution  of  cocaine  by  means  of  the  chloride  of  ethyl  spray. 
Attempts  to  dilate  rapidly  the  cancerotis  stricture  with  graduated 
sountls  or  tul>es  or  by  lamiuaria  tents,  as  recommended  by  Senatt)r,  are 
of  doubtful  value,  since  they  are  likely  t^  lacerate  the  ulcerated  sur- 
face and  may  prtmiote  a  tendency  to  perforation.  English  writers,  in 
particular,  recommend  the  use  of  cannulee  carried  into  the  strictured 
portion  of  the  a^sophagus  by  means  of  a  sound  and  left  in  place 
perhai)s  for  weeks,  being  withdrawn  from  time  to  time  by  attached 
threads  which  are  secured  externally.  Such  tubes  have  l)een  retained 
for  many  months  without  injurious  cnnsefiueuoes.  The  most  satis- 
factory   of  these  meaaures  is  the   oesophageal   tube   with  a  funnel 
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littJiclunent,  through  which  the  wanned  li(iuid  focxl  in  to  lie  jioured  aB 
often  as  uecessary  aud  as  long  as  possible.  "Whpii  the  tube  no  longer 
can  be  passed  thrnugli  tho  stricture  nourishniout  may  l>e  given  by 
rectal  enemata,  or  tesophagostomy  or  gastrostomy  may  he  advised. 
To  many  these  alternatives  are  worse  tlian  the  disease  and  their 
perfoniiance  gives  no  guaranty  of  any  detiuite  prohmgation  of  life. 
Althiuigh  surgeons  ad^^se  that  these  oi>eratiou8  should  be  undertaken 
early  that  they  may  prove  of  greater  l>enefit,  yet,  according  to  Mac- 
kenzie, tho  duration  of  life  in  {Mitieuts  thus  operateil  U]H)n  is  shorter 
than  in  those  not  so  treated.  Fage  states  that  his  patient,  who 
couUl  swallow  with  cousiderable  ease  at  tho  tinae  of  tho  oj>eration, 
died  four  weeks  later.  Cases  of  cesophageal  cancer  nK»re  directly  call- 
ing for  surgical  treatment  are  those  in  which  the  cancer  is  in  the 
upper  part  of  the  oesophagus  and  extirpation  with  resection  of  the 
wall  can  l>e  accomplished.  In  such  patients  the  earlier  the  operatiim 
the  more  likely  the  benefit.  Finally,  whatever  may  l)e  the  method 
of  treatment,  morphine  is  likely  to  bo  demanded  to  relieve  the  suffer- 
ings, which  are  only  too  apt  to  announce  the  close  of  wearying,  if  not 
distressing,  illness. 

Spasm. 

Spasm  or  cramp  of  the  cesophagus,  (vsa])hagism,  is  a  localize<l 
contraction  of  the  circular  muscular  fibres,  which  oftenest  occurs  near 
the  upper  or  lower  end  of  the  gullet.  Closely  idlied  to  o^sojihageal 
spasm  and  sometimes  associateil  with  it  is  the  globus  hystericiis, 
which,  however,  is  e8i)ecially  limited  to  the  pharynx. 


EHologi/. 

Spasm  of  the  gullet  is  more  frequent  in  w^omen  than  in  men  and 
ooonrB  iwrticularly  daring  the  middle  third  of  life,  although  it  may 
exist  in  children  and  in  persons  l)eyond  middle  life,  and  even  in  old 
age.  It  is  oftenest  found  in  those  of  a  nervous  temperament,  esjn;- 
cially  in  the  neurasthenic,  hysterical,  and  hypocliondriacal,  and  in 
them  may  1k>  escite<l  by  a  mental  shock  or  represent  a  retlex  phe- 
nomenon in  disease  of  the  intestine  or  uterus.  In  rare  instances  it 
may  arise  during  pregnancy.  It  may  also  result  from  disease  of  the 
larynx  and  from  inflammation,  ulcer,  or  cancer  of  the  oesophagus. 
Orgiiuic  disease  of  the  central  nervous  system,  especially  in  the  n- 
ciuity  of  the  medulla  oblongata,  as  rabies  and  cerebrospinal  menin- 
gitis, may  prove  a  cause,  and  it  lias  been  observed  in  chorea,  tetanns, 
and  iu  e]>il6psy.  English  writers  assert  that  gout  may  l>e  of  import- 
ance in  the  etiology. 


RPA8H. 
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/mptom  is  dynpha^ia,  which  varies  in  dep'ee  from  a 
slight  difficulty  in  swallowiiig  to  complete  obstructiou  to  the  (lassage 
of  Lirpii<lH  or  solids.  The  siMisni  may  l)e  temiH)niry  or  jwrsistent, 
lastiun  for  a  short  time  or  continued  with  fieqneut  intermissionH 
for  ye^rs.  Although  at  first  liquiils  more  readily  tlmu  solids  excite 
the  spasm,  eventually  the  reverse  is  the  case.  Hy  pent'sthesia  of  the 
pharyngeal  mucous  membrane  is  often  coml>ine<l  with  the  spasm  and 
in  extreme  cases,  as  in  rabies,  the  saliva  or  the  thought  of  swalh^w- 
ing  may  excite  the  spasm.  Tlie  cramp  is  often  assix'iated  with  pain, 
l>oth  during  the  act  of  swallowing  and  at  times  when  the  oesoph- 
agus is  em{jty.  The  j^iu  is  either  dull,  being  often  descnlxHl  as  a 
sense  of  constriction,  or  it  is  a  burning  or  darting  sensation;  it  may 
be  referretl  Uy  the  region  of  the  sternum,  the  sj»iue,  or  the  shoulders. 
A  husky  voice,  hiccough,  or  dyspnoea  may  accompany  the  spasm.  If 
the  attempt  is  made  to  nwallow  any  considerable  quantity  of  food  it 
may  be  regurgitateil,  sometimes  with  force,  either  from  the  mouth  or 
nose.  Despite  the  fre<iuency  and  severity  of  the  spasms  in  the 
purely  functional  cases,  the  general  nutrition  may  be  well  maintained, 
although  if  they  are  continued  for  a  i>eriod  of  years  the  patient  even- 
tually may  waste  to  an  extreme  degree  and  oesophageal  dilatation 
may  result. 
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The  spasmodic  nature  of  the  dysphagia  is  suggested  by  the 
periods  of  intermission  and  by  its  occorrenoe  under  the  conditions 
mentione<l  in  the  section  on  etiology.  It  is  demonstrated  by  the  pas- 
sage <^>f  the  sound,  which  although  resisted  for  a  while  eventually' 
glides  through  the  affected  region.  The  organic  stricture,  on  the 
contrary,  is  impassable  to  large  tubes  or  sounds  and  the  calibre  of 
the  cesophagus  progressively  diminishes  in  diameter.  The  cause  of 
the  spasm  is  to  be  appreciated  by  the  associated  symptoms. 


Prognoftis. 

The  spasm  or  cramp  from  organic  disease  follows  the  fate  of  the 
mahuly  of  which  it  is  a  symptom.  The  prognosis  of  the  neurotic 
spasm  varies  in  profiortion  to  its  duration.  WTien  recent  it  usually 
readily  yields  to  treatment,  but  the  longer  it  has  existed  the  more 
disastrous  is  the  cmtlook.  It  is  always  to  1>e  remembered  that  the 
spasmodic  attm^ks  itrnlonged  for  a  i>erio<l  of  years  may  cause  perma- 
m-nt  ililatntion  of  tlio  irsophagns  ulwive  the  sent  of  the  cram [>,  and 
that  chrtmic  a<sophagitis,  jwrluips  ending  in  fibrous  stricture,  may  be 
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a  result.     In  rure  iiustauces  ubHtiiiiite  casea  of  ccaophiigeal  Bpaem  have 
proven  fatal. 

Treatmtfut, 

Whenever  a  local  cause  exists  for  the  spasm  the  treatment  Hhould 
l>e  directed  towards  its  removal.  If  the  cramp  is  a  local  manifesta- 
tion of  a  j^eneral  nervous  cnfeeblement  appropriate  mea8iires,  mont*il, 
moral,  and  physical,  are  to  be  emijloyed  to  improve  the  condition  of 
the  neurasthenic  or  hysterical  |>atient.  The  diet  should  be  both  bland 
and  nutritious,  and  warmed  litjuidH  often  produce  the  least  diacomfort. 
Broinidt^  of  pobiftsium,  atropine,  valerian,  and  asafcctida,  especially  the 
compound  K^lbanum  pill,  may  prove  useful.  Most  important  is  the 
use  of  the  s<mud,  whicli  alone  has  often  pF(*duce<l  an  early  if  not  an 
immediate  cure.  AVlien  hyperjesthesia  renders  the  passage  of  the 
sound  especially  painful  or  diffimlt,  the  local  application  of  cocaine 
may  relieve  the  pain,  and  drachm  doses  of  a  solution  of  nitrate  of 
silver,  three  to  tive  grains  to  the  ounce,  may  l»e  slowly  iujeeted  into 
the  oesophagus.  The  use  of  electricity,  esj^ecially  of  the  galvanic 
current,  is  also  to  be  encouraged. 

Paralysis. 

The  oesophageal  muscles  may  be  paralyzed  in  con8e<]uence  of  cen- 
tral or  |>eripheral  affections  of  the  nenous  system  or  the  condition 
may  be  a  rare  manifestation  of  hysteria.  Among  the  intracranial 
affections  are  those  seated  at  or  near  the  origin  *^f  the  pdeumo- 
gastric  nerves,  as  hemorrhage,  tumora,  perhaps  syphilitic,  softening, 
or  sclerosis  of  the  medulla  or  iK»ns.  The  ocrcurrence  of  tjesophageal 
paralysis  in  multiple  sclerosis,  tabes  dorsalis,  and  in  tlu>  general  par- 
alysis of  the  insane  is  thus  to  be  explained.  A  peripheral  source  for 
the  paralysis  may  be  found  in  the  neuritis  following  diphtheria  or  due 
to  poisoning  from  lead  or  alcohol,  and  the  jmeuniogastric  nerve  may 
be  compressetl  by  tul^erculous  disease  of  the  adjacent  lymj>h  glands 
or  by  tiil^rculosis  or  8yi)hilitic  affections  of  the  vertebrie. 

The  cliarticteristic  Htfinpfo/a  is  difficulty  in  swallowing,  whicli 
occurs  suddenly  or  increases;  gradually  in  accordance  with  the  wiuse. 
A  sense  of  preHsuii^  may  be  felt,  but  pain  is  not  experience<l.  The 
food  moves  slowly  and  large  morsels  may  l>e  more  readily  swallowed 
than  small  fragments.  Tlie  pa.ssage  downwards  of  the  food  may  be 
aided  by  fresh  raouthfuls,  although  liquids  are  likely  t*:>  l»e  regurgi- 
tated. The  att^^mpt  t^i  swallow  is  associated  with  an  audible  gur- 
gling, although  the  second  a:\sophageal  sound  is  abnormally  delayed. 
The  general  nutrition  is  not  especially  diRtnrl>ed. 

The  presence  of  the  imralysis  is  characterized  by  delay  in  the 
entrance  of  foo<l  into  the  stomach,  although  the  {mssage  of  the  sound 
is  not  interrupted.    The  tip  of  the  latter  is  so  freely  movable  as  to 
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Buggest  a  dilatation,  and  the  rapid  onset  of  the  Blnggish  swallowing 
in  paralysis  may  be  the  only  evidence  of  value  in  the  differential 
diagnosis. 

The  prognosis  depends  upon  the  cause,  and  is  therefore  uncertain 
or  hopeless  except  in  h\  sterieal  or  diphtheritic  paralysis  or  in  that 
from  lead,  alcohol,  or  syphilis. 

The  treatment  consists  in  the  use  of  faradization  and  strychnine  and 
if  necessary  in  feeding  by  means  of  the  tube  until  the  function  of  the 
nerves  is  restored. 
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DISEASES  OF  THE  STOMACH. 


INTRODUCTION. 


New  methods  of  invostigatiuu  are  often  productive  of  progreas. 
Thus,  for  iiiRtauce,  the  ophthalmoscope  revolutionized  the  whole  field 
of  diseases  of  the  e>e,  the  laryngoscope  that  of  diseases  of  the  throat 
and  larynx.  The  affections  of  the  stomach  had  been  tlioroughly 
studied  from  the  auatouiical  point  of  view  c|uite  a  number  of  years 
Ago.  The  greater  part  of  the  disturbances  of  the  digestive  tract, 
however,  have  not  as  yet  been  referred  to  definite  anatomical  lesions. 
Since  the  introduction  of  the  stomach-pump  by  Knssmaul  it  has  be- 
come jHJSsible  tt>  obtain  the  entire  product  of  gastric  activity  and 
analyze  it,  and  since  that  time  the  functions  of  the  stomach  have  been 
thon>ughly  studied  from  l>oth  physiological  and  clinical  points  of 
view.  Knssmaul,  Loul^,  Ewald  and  Boas,  Keichmanu,  Biegel.  aud 
others  hare  laid  the  cornerstones  of  the  new  structure,  and  many  in- 
dustrious coworkers  in  the  Old  and  New  "World  are  busily  engaged 
in  helping  to  raise  up  the  edifice.  The  whole  cha]»ter  of  diseases  of 
the  stomach  has  undergone  rmlical  changes  by  which  both  diagnosis 
and  trt>atmeut  have  greatly  profited.  As  this  work  is  meant  to  be  a 
guide  for  the  prat^titioner,  it  will  be  advisable  to  omit  a  description 
of  unutjcessarj*  new  methods.  Everything,  however,  that  marks  pro- 
gresH  in  any  way  shall  find  due  consideration.  It  will  l»e  Vn^st  first  to 
discuss  briefly  the  anatomy  and  physiology  of  the  stomach,  then  to 
describe  the  methods  of  examination,  the  general  princii)le8  jiertain- 
ing  to  diet  and  the  chief  means  of  local  treatment,  and  finally  to  take 
np  the  diseases  of  the  stomach. 

Anatomy. 

The  stomach  is  a  pyriform  sac,  the  longitudinal  diameter  of  which 
runs,  as  a  rule,  in  an  oblique  direction.  The  larger  part  of  the  organ 
ifl  situated  higher  up  and  more  to  tlie  left  than  the  smaller,  wliich  is 
directed  to  the  right  somewhat  upwanls  and  sometimes  backuards. 
Tliifl  smaller  extremity  terminates  in  the  small  intestine.  The  point 
at  which  tlie  st^imach  communicates  vriih  the  small  intestine  is  called 
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the  pyloros,  and  is  recognizable  on  its  outer  surfaoe  by  a  furrow,  and 
on  itft  inner  surface  by  a  protruding  fold  (valvula  pylori).  The  com- 
munication between  the  cesophagus  and  the  stoniiich  is  called  the 
cardia,  and  is  situated  at  the  upper  part.  A  straight  line  drawn  in 
the  direction  of  the  resophagus  and  prolonged  through  the  stomach 
M'ould  cut  oflF  one-fourth  or  one-fifth  of  this  organ  to  the  left.  This 
portion  to  the  left  is  called  the  greater  culrde-mc  (saccus  ctecus)  or 
fundus  (Fig.  9).  Tl»e  volume  of  the  stomach  varies  according  to  the 
condition  of  its  contents.  When  filled,  its  long  diameter  nieasurea 
26-31  cm.,  the  transverse  diameter  being  8-10  cm.  at  the  fundus,  and 

^ 


Tin.  9.~Thu  KtomArh.     C.  c*rdia  ;    P«  pjloruit  ;    F,  fundiu  ;    0,  i^reater  curTftttirT<  ;    /.,  Icpniar 

curvature. 

much  less  at  the  pylorus,  raejisuring  here  about  2-6  cm.  When  the 
stomach  is  filled  the  anterior  wall  turns  somewhat  upwards  and  the 
iwsterior  downwards,  a  rotation  of  tlie  organ  taking  place. 

StY(wi/M>/i.— The  stomach  lies  chiefly  on  the  left  side  of  the  body, 
only  one-sixth  of  it  l^eing  on  the  right  side;  tliis  indude^i  the  pylorus 
and  the  adjacent  parts  which  lie  iK^hind  the  liver  (lobus  Spigelii). 
The  oardia  is  situated  in  the  left  parasternal  line,  somewhat  above 
the  ensiform  i)roce8s;  the  leaser  curvature  lies  on  the  left  side,  close 
to  the  vertebral  column,  and  runs  downwanls  ])arallel  with  it.  Th© 
greater  curvature  extends  from  the  l>ase  of  the  gall  blailder  and  the 
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[iver  into  the  left  hypochondriac  region,  in  which  the  whole  of  the 
fiiiiduH  is  found. 

The  blood-vessela  enter  the  stomach  at  its  upper  and  lower  1>or- 
ilefH,  and  thus  divide  the  surface  uf  the  organ  into  two  equal  parts. 
These  lines  mark  the  superior  and  inferior  margins  of  the  stomach, 
the  upper  and  lower  curvature  or  tlio  lesser  and  greater  cun'^ature. 

Tfie  BeJatiom  of  the  Sfomnvh  to  Ntiijhbonng  Oryatm. — The  left 
segment  of  the  stomach  is  in  contact  with  the  diaphragm  above,  and 
to  the  left  with  the  spleen  and  the  left  kidney.  The  lesser  curvature 
and  the  atljaceut  part  of  the  organ  are  in  relation  with  the  |)ancrea8 
and  the  splenic  artery  and  vein, 
llie  greater  curvature  and  a  portion 
of  the  front  wall,  as  well  as  the  pylo- 
rus, touch  the  liver  and  also  the 
Btransverse  colon. 

H  Sfmctttre  of  tlte  Sfonmrh.— The 
Vstomach  has  four  coats :  tlie  serous, 
muscular,  areolar  or  submucous,  and 
mucous  (Fir.  10).  The  serous  coat 
is  derived  from  the  peritoneum  and 
forms  a  thin,  smooth,  trauspnrent, 
and  elastic  membrane.  It  closely 
coverH  tlio  entire  vistms  excepting 
along  its  two  curvatures.  Here  the 
att^ichiiieiit  is  IcMMor,  leaving  s{)ace 
for  the  larger  blood-vessels. 
^P  The  muscular  coat  is  composed 
of  i)]aiu  mascular  tissue,  forming 
thret^  sets  of  fibres  dis|xi8ed  in  lay- 
era — namely,  the  longitudinal,  the 
circular,  and  oblique  fibrris.  The 
outermost  layer  is  the  longitudinal 
one,  then  follows  the  circular,  and 

^the  innermost  is  the  oblique.     The  latter  is  very  incomi>lete.  and  is 

continiuitiou  of  the  circular  fibres  of  the  gullet.     Thesf'  fibres  de- 

obliquely  from  the  cardiac  orifice  upon  the  anterior  and  p08te- 

nor  surfaces  of  the  stomachy  and  after  s[irending  out  from  one  another, 

ley  run  in  the  direction  of  the  cireuljir  fibres  and  terminate  at  the 

iter  curvature. 

The  Hubinucons  coat  connects  the  mUHcular  and  mucous  coiits  and 
eoQflists  of  areolar  tissue.     It  is  the  seat  t>f  diviniou  and  passage  of 
le  bhxKl-vessels. 
The  mucous  membrane  is  a  smooth  membrane,  soft  &nd  rather 


Fio  10  — A  VertlciO  SpctJoooftlieSiorooch. 
a,  niacoia  ;    6,  cubiauoau  ;    c,  d,  muauu- 
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pulpy,  haviiig  a  somewhat  pink  line.  It  is  thickest  in  the  pylorio 
region  and  thinnest  at  the  fundus.  The  mucous  membrane  consti- 
tutes the  glandular  layer  of  the  organ. 

The  glands^  which  number  about  five  million,  are  tubular  in  form 
and  are  arranged  perpendicularly  to  the  surface ;  at  their  base  and 
around  them  are  fibrous  tissue  and  lymphoid  cells.  The  glands  are 
composed  of  the  following  parts:  (1)  the  mouth;  (2)  the  neck,  which 
is  the  thinnest  part;  (3)  the  body,  which  is  much  thicker;  and  (4) 
the  base.    Several  tubules  (two  to  five)  very  frequently  end  in  one 


Pio.  11.— A  Cardiac  Gland,    a.  Parietal  cells  ; 
d,  principal  cells. 


Fio.  13.— A  Pyloric  Oland.    a«  Mouth  ;  6, 
neck  ;  c.  fundus. 


mouth.  The  dots  that  are  seen  on  the  surface  of  the  mucosa  consist 
of  the  openings  of  the  glauds.  The  whole  iuuer  surface  of  the  stom- 
ach is  covered  by  columnar  epithelium,  which  extends  for  a  variable 
distance  into  the  mouths  of  the  glauds. 

The  glands  are  of  two  kinds:  1.  Cardiac  or  fundus  glands  (Fig.  11). 
These  fill  the  greater  part  of  the  stomach  and  are  characterized  by 
the  two  following  features :  The  mouth  of  the  gland  is  short  as  com- 
pared with  the  length  of  the  gland  itself.    The  glands  contain  parie- 
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tal  or  oxyntic  cells,  uhich  are  closely  arranged  in  the  neck.  TLey 
are  recognizablo  by  lieiug  of  a  iu<jre  or  lens  culxiid  Bba[>e  aud  buriiig 
a  dark  granular  appearance.  Tbey  are  stained  quite  deeply  with  tbe 
aniline  dyes.  Tbe  other  cells  of  tbo  glands  ore  called  the  princijml 
celLs,  and  are  somewhat  smaller  in  8bai>e  and  not  so  dark  as  the 
jmrietal  coils.  2.  Tbe  pyl(»ric  glands  (Fig.  12).  The  mouth  of  the 
gland  is  quite  long  as  compareil  with  the  iv})e  itself.  The  body  of 
tbt»  gland  cousiHtM  almost  entirely  of  tbe  principal  cells.  No  juiriet^vl 
cells  are  to  l>e  found  here,  although  there  are  some  cells  which  Ijecome 
darkly  stained  witli  osmioacid;  these  Nusshaum  considered  similar 
to  the  parietal  cells  of  the  cardiac  glands ;  they  are  usually  called  the 
NuHtjb;iiuu  cells.  Besides  these  specific  ghiuds  there  are  a  number  of 
znacons  glands  in  the  ueighlK)rhoo<l  of  the  pylorus. 

Heideuhain,'  Kupffer,'  Sachs,*  and  Stoehr'  have  greatly  contrib- 
uted to  our  knowledge  of  the  histology  of  the  giustric  mucosa.  Ac- 
cording to  these  writers,  the  princii>al  cells  generate  the  pepsin  and 
the  rennet  ferments,  whorejis  the  parietal  or  oxyntio  cells  are  imbued 
with  the  faculty  of  secreting  hydrochloric  acid. 

Blowi-Vesaehy  LyjtipIuttli'S,  and  Nerves, — The  arteries  of  the  stom- 
ach originate  fn^im  the  creliac  axis,  the  left  coronary  artery  being  a 
din^ct  branch  of  the  ca»liao  axis,  and  the  right  coronary  artery  a 
branch  of  the  hepatic  artery.  These  supply  the  smaller  cunature 
and  form  the  sui»eri()r  ventricular  arch.  The  greater  curvature  is 
8U|)pUed  by  a  branch  of  the  hei>atic  artery,  the  left  coronary  arterj* 
of  the  stomach  being  a  branch  of  the  splenic  artery;  these  form  the 
inferior  ventricular  arch.  All  these  %'es8eLs  reach  the  stomach  W- 
tween  the  folds  of  the  peritoneum.  After  ramifying  between  the 
several  coats  and  supplying  them  with  blood  (especially  giving  off  a 
UQm1>er  of  capillaries  to  the  muscular  coat) ,  and  after  dividing  into 
very  small  vessels  in  the  submucous  areolar  tunic,  their  ultimate 
arterial  branches  enter  the  mncooa  membrane  and,  ramifying  freely, 
imss  l)etween  the  tubuli ;  here  they  form  a  plexus  of  line  capillaries 
upon  the  walls  of  the  tubules  and  alno  around  the  moutlis  of  tbe 
gUnds. 

The  veins  arise  from  the  capillary  network  and  pursue  an  almost 
stmight  course  through  the  mucous  membrane  l)etwtH»n  tlie  glands. 
After  piercing  the  muscularia  muco6»  and  founing  a  plexus  in  the 
submucous  tissue,  they  return  the  residual  blood  into  the  splenic 
nnd  HU}ierior  mesenteric  veins  and  also  directly  into  the  portal  vein. 
The  lymphatitrs  of  the  gastric  mucosa  extend,  as  first  shown  bj 
Loven,  directly  to  the  surface  of  the  mucosa.  They  form  a  dense 
uetw(»rk  of  lacunar  8|)acefl  sitmited  betwecm  and  among  the  ghmd 
tubuli,  which,  as  well  as  the  blood-veseels  in  many  i^arte,  they  en- 
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close  with  sinus-like  dilatations.  Near  the  surfaoe  of  the  membrane 
tlie  lymph  is  coileoted  into  vessels  which  form  loops  or  possess 
dilated  extremities.  These  vessels  ai-e  less  superficial  than  the  blood 
cai>illaries,  although  the  lacunar  spaces  extend  as  far  as  the  basement 
membrane  of  the  surface. 

The  nerves  originate  from  the  abdominal  pait  of  the  vagus,  form- 
ing the  anterior  gastric  plexus  at  the  cardia.  The  vagus  here  extends 
over  the  whole  anterior  surface  of  the  fundus.  The  right  branch  of 
the  vagus  supplies  with  only  one-third  of  its  fibres  the  stomach  wall, 
especially  the  posterior  wall,  whereas  two-thirds  supply  the  other 
abdominal  organs.  Thti  branches  of  the  sympathetic  nerve  coming 
from  the  c^eUsc  plexus  enter  into  many  ramifications  with  the  vagus. 
These  nerves,  with  a  number  of  small  ganglia,  form  a  network  in  the 
submncoaa. 

Physiology  of  Digestion. 

The  stomach  forms  a  part  i»f  th*^  digestive  triict,  and  in  order  to 
understand  its  hinctions  thoroughly  it  will  be  best  to  give  a  short 
review  of  the  entire  process  of  digestion.  By  the  term  "digestion" 
are  understood  all  processes  which  serve  to  convert  the  various  food 
stuD's  into  such  a  condition  that  they  become  fit  for  entrance  into  the 
circuhition.  These  changes  are  effected  by  means  of  ferments,  which 
replace  the  Dunsen  flame  of  the  chemist  in  the  laboratory  of  the 
living  organism.  The  ferments  are  in-otluced  by  living  cells,  and 
jKJssess  certain  pmpertiea  in  the  way  of  effecting  chemical  changes 
when  in  cout^ict  with  certain  substances.  All  these  changes  c*in  ulti- 
mately be  explainetl  as  an  hydration  of  anhytlr ides— i.e.,  the  sub- 
stances developed  by  their  presence  conbivin  more  water  than  the 
primary  substances. 

All  ferments  {X)sse8S  the  six  following  qualities ; 

1.  They  are  of  organic  nature; 

2.  They  act  only  in  the  presence  of  water; 

3.  The  total  amount  of  the  formed  products  contjiins  more  hydro- 
gen and  oxygen  (in  the  form  of  water)  than  the  original  sul»stanc6; 

4.  The  ferments  decomi>o8e  peroxide  of  hydrogen; 

5.  They  act  best  at  temiH*ratures  viirying  between  30''  and  60*^  C. ; 
G.  Each  ferment  possesses  a  specific  action,  and  one  and  the  same 

anlwtance  may  develop  different  products  when  in  contact  with  differ- 
ent ferments. 

The  ferments  are  divided  into  two  classes : 

1.  Formed  formeufcs — those  whose  active  principle  cannot  l)e  sep- 
arated from  the  original  cell  in  which  they  are  generated  and  is  de- 
pendent on  the  life  of  their  mother-substance  (yeast  cells). 
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2.  Unformed  fermeuts — those  wbicb  can  be  eefiftrated  from  their 
original  soil  without  loHiug  their  8i)ecific  actiou. 

Mixdt  of  the  ferments  that  exist  iu  the  living  or^'auism  ai'e  un- 
fonniMl  (ptvalin,  i>e|>HiD,  rennet,  tryjisin,  etc.). 

Thus  tar  all  attempts  to  isolate  foriueuts  iu  a  chemically  pure 
state  have  been  uijHuec«ssful.  We  kuow  only  that  they  are  organic 
bodies  whose  structure  is  simihu*  to  that  of  the  proteids. 

In  the  mouth  the  food  first  comes  iu  contact  with  the  saliva  by 
the  act  of  chewing.  This  secretion  consists  of  the  products  of  the 
salivary  and  mucous  glands  of  the  mouth.  It  is  of  alkaline  reaction, 
low  specific  gravity  (1 .002-1 .0(X*)»  contains  e]»ithelia,  mucus,  ptyalin, 
albumin,  and  some  salts;  it  also  contains  traces  of  potassium  rhoda- 
nate  (CXKS).  After  being  luliricated  by  the  saliva,  the  ftxxl  passes 
through  the  j)harynx  and  the  oesophagus  into  the  stomach.  The 
ptyalin,  which  possesses  the  property  of  converting  starch  into  malt- 
ose or  sugar,  begins  its  action  upon  the  food  already  in  the  month, 
but  the  principal  wi>rk  is  done  during  the  first  i)eriod  of  digestion  in 
the  stoitiach. 

Tlte  Gttsfn'c  Jnice. — SpalJanzani  *  and  Reaumur  were  the  first  to 
make  experimental  studies  upon  the  gastric  juice.  They  recognized 
its  prf>perty  of  digesting  meat  and  of  exerting  an  antifermeutative 
actiou.  Prout,  in  1824,  discovered  hydrochloric  acid  in  the  gastric 
joico.  These  exi>eriments  have  been  greatly  furthered  and  advanc^ 
in  this  country  by  Beaumont/  who  at  about  the  sjirae  time  made  a 
series  of  investigations  upon  the  well-known  Canadian  St.  Martin 
with  his  gastric  fistula.  Many  of  the  facts  discovered  by  Beaumont 
form  the  basis  of  our  knowledge  of  the  physiology  of  the  stomiich — 
as,  for  instance,  his  observatious  ou  the  movements  of  the  stomach. 
Bloudlot  first  established  a  gastric  fist\da  iu  animals  for  exfierimental 
purposes.  Bidder  aud  Schmidt  conclusively  showed  that  the  ae\i\  of 
the  gastric  juice  is  hydrochloric  acid,  while  Schwann,  in  1830,  dis- 
covered the  i»ei)sin  ferment.  The  nature  of  the  acid  of  the  gastric 
juice  has  been  the  subject  of  much  controversy  even  during  late  years. 
TIjus  Hayem  aud  Winter'  disputed  the  formation  of  hydrochloric 
acid  fiithin  the  gastric  glands.  They  asserted  that  while  the  glands 
produce  an  orgauic  acid,  tiiis  is  changed  into  an  inorganic  one  by  the 
presence  of  salt  (scxlium  chloride)  within  the  stomach.  This  theory, 
however,  is  incorrect,  as  it  is  well  known  that  the  stomach  will  fur- 
nish a  st^cretioti  containing  free  HCI  even  wlien  no  food  or  other  sub- 
ice  contjiining  sodium  chloride  has  lieen  ingested. 

The  gastric  juice  is  a  clear,  colorless  fluid,  of  an  acid  reaction 
and  a  sjKvific  gravity  of  1AH>2-1.003.  The  (fuautity  secreted  in  twenty- 
four  hours  is  not  exactlv  known.     It  iu  estimateil  bv  some  to  be  aboat 
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three  pints.  The  priucipal  constituents  of  tlio  gastrio  juice  ai*e 
hyilrocLloric  aoiil,  pepsin,  and  rennet. 

The  degree  of  acidity  varies  from  0.1  to  0.2  ]>er  cent.  Both  fer- 
ments, i>epsin  and  rennet,  when  first  secreted  are  inactive  bodies, 
calletl  respectively  |)epsiuogeu  and  rennet  zymogen,  but  upon  coming 
in  contact  with  the  acid  are  couvertetl  into  active  i>e|>Hin  and  rennet. 
Besides  these  three  Hulwtances,  tlie  gastric  juice  contaias  water,  in- 
organic salts,  and  some  pniteid  matt^^rs. 

The  principal  part  ]>laye<l  by  gastinc  digeHtion  consists  in  the 
oonversiou  of  albumiuati^H  into  the  more  sohible  foriiiH  (»f  propeptones 
and  peptones,  whicli  are  the  result  of  the  comblnetl  action  of  hydro- 
chloric acid  and  [lepsin. 

The  rennet  ferment  curdles  milk.  The  gastric  juice  is  also  en- 
dowed with  the  pro[)erty  of  converting  cane  sugar  into  graj^e  sugar, 
and  gelatin  into  a  sohible  form  (a  peptone)  which  no  longer  coagu- 
lates.    Besides  this,  a  small  percentage  of  fat  in  s])lit  into  fatty  acids. 

The  greatest  difficulty  in  explaining  the  i>rnd action  of  gastric  juice 
was  encountered  in  the  circumstance  that  an  inorganic  acid  should  be 
secreted  by  the  blood,  which  is  a  strongly  alkaline  fluid.  Maly,* 
however,  gave  the  fallowing  exphination:  Some  litpiids  with  alkaline 
reaction  may  contain  acid  salts;  thus  in  the  blooil  there  exi^t  di- 
Bodic  orthophosphate  and  monosodic  ortfaophosphate  (Na,HPO,  and 
NaHjPO,)  together  with  tUstinctly  alkaline  salts.  AVhou  such  a  solu- 
tion is  placed  in  a  dialyzer  immersed  in  distilled  water,  the  acid 
priucijde  j)asHo«  into  the  latter.  Thus  within  the  dialyzer  there  is 
an  alkaline,  and  outside  an  acid,  li<iuid.  Maly  compares  the8toma<:*h 
and  the  kidneys  to  a  dialyzer,  and  explains  in  this  way  the  secretion 
of  acid  6uids  from  the  kidneys  and  from  the  stomach.  The  details 
of  tlip  formation  of  hydrochloric  acid  may  be  given  as  follows: 
If  Na,HJ^O,  is  brought  together  with  calcium  chloride  (CaCl^),  there 
is  formed  triph<:)sphate  of  calcium,  sodium  chloride,  and  free  HCl 
according  to  the  following  formuhi:  2Na,HP0,H- 3CaCl,=  Ca,(PO.), 
-|-4NaCl  +  2HCl. 

This  theory,  although  very  ingenious,  does  not  suffice  to  exphiin 
tl»e  entire  process  of  gastric  secretion,  for  thei*e  is  no  reason  why 
thfi  HCl  should  not  l>o  secreted  in  other  organs  than  the  stomach,  the 
blootl  coming  into  contact  with  many  other  glandular  apparatuses. 
BesidoH,  this  theory  would  not  explain  why  the  secretion  should  not 
go  on  id\  the  time  in  the  stomach.  Here  as  elsewhere  we  are  forced 
to  accept  a  sjxwific  action  of  the  cells  which  cannot  he  explained  by 
purely  physical  or  chemical  laws.  We  know  that  there  are  cells 
imbued  with  cortaiu  s{>ecitic  actions  that  cannot  be  expressed  by 
chemical  formulas. 
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The  work  accomplished  by  the  atoinacli  in  the  act  of  digeBtion 
mnst  also  be  asL*ri1>ed  to  the  active  oud  tmssive  luovemeiitB  that  take 
place  iu  this  orgau.  lu  couHeciuonce  of  this  ceiiain  iihvBical  changes 
are  effected  in  the  ingested  f«x>d.  Each  particle  of  fo<:»d  is  brought 
into  more  iutimate  contact  with  the  stomach  walld  by  these  movementfi 
than  would  be  otherwise  possible. 

The  food  as  a  whole  becomes  more  li«iuefied  and  passoe,  as 
chyme,  througJi  the  i>ylnms  into  the  small  intostiiie.s.  Tho  pylorus 
is  said  to  control  the  entrance  of  the  more  liquid  chyme  into  the 
duodenum.  It  ojiens  and  closes  at  certain  intervals.  We  are  as  yet 
not  able  to  give  a  full  explanation  for  this  seemingly  elective  action 
of  the  pylorus;  nor  do  we  exactly  know  at  what  intervals  the  pylorus 
opens.  It  is  only  known  that  at  certain  times  after  certain  meals 
(about  two  hours  after  a  small  meal,  six  to  seven  hours  after  a  large 
meal)  the  stomach  is  completely  empty. 

Some  of  the  sulistances  contained  in  liquetieil  chyme,  auch  aa 
sugar,  salts,  peptone,  perhaps  propeptones,  are  absorbed  through 
the  stomach  walls;  the  rest  passes  into  the  small  intestine,  and  is 
subjected  to  the  action  of  several  secretions  that  combine  there  in 
order  to  further  change  it  and  make  it  fit  for  absorption. 


briBBTINAL  DiOBanoN. 


Although  this  is  not  the  place  to  give  a  detailed  description  of 
the  process  of  intestinal  digestion,  it  might  still  be  useful  to  discuss 
brietiy  the  further  fate  of  the  chyme.  On  the  entrance  of  the  chyme 
into  the  duodenum  it  is  subjected  to  the  influence  of  the  bile  and 
paucreritic  juice,  which  are  there  poured  out,  and  also  to  that  i:»f  the 
intestinal  secretion.  All  these  secretions  have  a  more  or  less  alkaline 
reaction,  and  through  their  atbnixture  ndth  the  chyme  the  acidity  of 
the  latter  becomes  less  and  less,  until  at  last,  at  alx)ut  the  mid<lle 
of  the  small  intestine,  the  reaction  becomes  alkaline,  and  continues 
so  aa  far  as  the  ileocsecal  valve. 

Of  the  bile  we  know  thid  it  lias  a  strongly  alkaline  reaction  and 
that  it  is  able  to  emulaify  fats.  It  also  possesses  antifermeutative 
and  slight  purgative  proi)ertie8. 

The  Liver, — The  important  part  played  by  tlie  liver  in  dige-stion, 
however,  is  not  limited  to  the  influence  which  the  bile  exerta  upon 
the  digestive  economy.  "To  regard  the  liver  in  this  light,"  aaya 
Bniutou,'  **ia  ulx^ut  as  rational  as  to  think  that  an  Atlantic  steamer 
has  \hH*n  built  for  the  expre«a  ])urpos»'  of  throwing  nut  from  itfi  sides 
the  two  jets  wiiich  are  formeil  by  the  waste  water  from  the  engines. 
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The  condensed  steam  may  be  utilized  and  so  may  the  bile,  but  the 
coudeuiuitiou  of  steum  is  uut  the  mniu  object  of  an  Atlantic  steamer, 
nor  is  tlie  secretion  of  bile  a  chief  fiinotirtu  of  the  liver." 

All  the  blood  from  tho  stomtich  and  iutestineH  uiutit  pass  thnjugh 
the  (>ortal  vein  before  it  cau  reach  the  general  circulation.  The 
hepatic  tissue  acts  the  )iart  of  a  prudent  porter  at  a  gate,  and  turns 
back  or  destroys  dangerous  intniders.  Ihe  liver  serves  briefly  the 
four  following  purposes: 

1.  It  is  a  kind  of  storeroom  of  the  organism,  many  substaueoa 
taken  up  by  the  digestive  process  beiug  kept  there  until  their  tinal 
use  in  the  system.  Thus  many  of  the  peptones  and  the  greater  part 
of  the  sugar  are  stored  up  in  the  liver  as  glycogen. 

2.  It  excludes  from  the  circulation  or  destroys  several  poisonous 
matters — curare,  for  instance,  which  is  so  poisonous  when  injected 
into  the  bkxKl,  prov<»8  rjuite  iuuo<.*nons  wheu  taken  by  the  mouth,  the 
reason  being  tliat  the  liver  does  not  pass  this  poisonous  matter  into 
drculatiou  but  retains  it,  and  finally  excretes  it  through  the  bile. 
The  liver  thus  guards  the  organism  from  the  entrance  of  many  detri- 
mental substances. 

3.  It  has  also  been  proven  recently  that  the  liver  is  the  main  jilaoe 
where  urea  is  formed. 

4.  It  secretes  the  bile. 

If  now  we  return  to  the  subject  of  intestinal  digestion,  we  shall 
have  to  speak  first  of  the  jKinrreafic  secrefiott,  which  is  the  most  ener- 
getic and  general  in  its  action  of  all  the  digestive  juices.  It  uuites  in 
itself  the  action  of  the  saliva  and  the  gastric  juice,  besides  having 
properties  of  its  own.  By  means  of  its  trypsin  ferment  it  converts 
ftlbuminoufi  bodies  into  i>eptone8,  but  in  a  much  shorter  time  than 
the  gastric  juice.  If  the  action  of  the  ]>aucreatic  juice  upon  albumin 
goes  on  for  a  longer  i^riod  of  time,  then  leucin,  ty  rosin,  and  sevend 
other  derivatives,  as  a8{»argiuic  acid  and  hypoxanthin  '*  are  fonned. 
Its  diastatic  ferment  converts  starch  into  sugar  and  acts  in  the  same 
way  as  ptyalin,  only  more  intensely.  The  thinl  ferment  it  contiiins 
is  Btea])6in,  which  emulsifies  fats  and  tends  to  split  tlipm  up  into  fatty 
acids  and  glycerin.  The  chemical  formula  for  this  process  may  bo 
expressed  as  follows : 

TrUtcario       ateapsin  water  _     glycerin     ,        itcarinicadd, 

C,H.(C„H,. -rOOH),"*"8H,0"C,n,{OH),'^  (CitH„  — COOH),. 

Tlie  pancreatic  juice  acts  in  an  alkaline  me<lium,  and  the  chyme, 
after  its  entrance  into  the  small  intestine,  is  rendered  alkaline  by  the 
ooujoint  action  of  ihe  bile,  the  [mucreatic  secretion  itself,  and  the  en- 
teric secretion.     The  latter,  the  secretion  of  the  small  intestine,  is 
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only  knowu  to  dlBSolve  dbriu,  bat  it  is  nnuertuin  ub  yet  whether 
it  contains  a  diastatic  ferment  or  not. 

The  BubstauceM  that  have  been  left  uudigeHted  in  the  stomach  are 
quickly  changed  into  soluble  products  (chyle)  in  the  small  intestine 
and  taken  up  by  the  lymphatics  and  the  venous  blood  current.  The 
principid  part  of  absorption  is  i>erformed  in  the  snmll  intestine. 
The  chyle  has  a  slightly  alkaline  reaction  until  it  enters  the  lar^e 
intestine,  where  it  again  is  rendered  acid  by  some  of  the  prfxlucta  of 
decomposition  generated  in  the  lower  part  of  the  small  intestine. 
In  their  passage  along  the  large  intestine  the  undigested  materials 
assume  a  more  solid  consistence  in  consequence  of  the  al)8orption  of 
the  fluid  portions,  and  become  gradually  changed  into  the  fii«ces, 
and  are  expelled  by  the  rectum. 

Several  products  of  profccid  decomposition  ure  formed  in  the 
large  bowel.  One  of  these,  discovered  by  Brieger,"  is  called  skatol 
(C,H^),  to  which  tlie  offensive  smell  of  the  ffeoes  is  principally  due, 

METHODS  OF  EXAMINATION. 

Tlie  following  points  are  to  be  considered  under  this  heading:  Inter- 
rogation of  the  Patient— Insjiection — Paliwition— Percussion — Auscul- 
tatiou — Gastrosoopy — Gastrodiaphany — Functions  of  the  Stomjich, 
secretory,  motor,  absorptive. 


I.  The  Interboqation  of  the  Patient. 

The  examination  of  the  patient  begins  with  the  narration  of  the 
OQQTse  and  symptoms  of  his  trouble,  past  and  present.  The  history 
must  state  how  long  the  trouble  has  existed,  whether  it  began  gnul- 
ually  or  suddenly,  and  the  supposed  cause  of  the  ailment.  We  have 
to  iuijaire  whether  the  disease  has  constantly  progressed  or  whether 
it  has  l>een  inteiTupted  by  intermissions.  We  have  further  to  iDrpiire 
whether  the  symiitoms  have  always  been  the  same  or  whether  they 
have  changed  in  character  since  the  beginning  of  the  trouble.  It  is 
ira(>ortant  to  know  whether  there  has  been  loss  of  flesh  and  whether 
this  has  been  continually  increasing.  We  must  inquire  also  as  to  the 
conililion  of  the  bowels,  whether  there  is  constiiiation  or  diarrha^a  or 
both  alternately. 

The  patient  should  be  reque8te<l  to  describe  the  symptoms  he 
complains  of.  As  this,  however,  is  not  done  very  accurately  by  the 
patient  himself,  we  shall  fre<iuently  find  it  necessary  to  cross-ex-imine 
hiiu.  The  imi>ortaut  ]K>iuts  to  which  attention  should  be  illrected  in 
our  examination  are  as  follows : 
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Appetite, — Is  there  loss  of  appetite?  Does  the  appetite  come 
when  the  patient  begins  to  eat?  Does  the  appetite  disappear  when 
the  patient  has  taken  a  few  mouthfuls  of  food?  Or  is  there  abso- 
lute aversion  to  food?  The  loss  of  appetite  is  designated  by  the 
word  "  anorexia."  If  there  is  a  perversion  of  appetite — that  is,  appe- 
tite only  for  unusual  substances — we  speak  of  ''parorexia."  If  the 
appetite  is  increased — that  is,  if  the  patient  becomes  hungry  soon 
after  a  meal — we  speak  of  "bulimia."  If  the  patient  takes  larger 
quantities  of  food  than  normal,  but  at  his  regular  meal,  we  speak  of 
"polyphagia."  If  there  is  no  feeling  of  satiety,  no  matter  how  much 
the  patient  has  taken,  we  speak  of  "acoria." 

Thirst. — Inquire  whether  the  patient  becomes  thirsty  more  fre- 
quently than  usual  or  whether  there  is  no  desire  whatever  for  drink. 

Tasfe. — Inquire  whether  the  taste  in  the  mouth  is  normal  or 
whether  it  is  bitter,  sour,  or  sticky ;  and  if  there  is  such  abnormal 
taste,  at  what  time  it  is  mostly  expeiienced. 

Deglutition, — Does  the  food  pass  into  the  stomach  without  diffi- 
culty or  not?  If  not,  state  whether  the  difficulty  is  experienced  only 
after  ingestion  of  solid  substances  or  also  after  that  of  fluids. 

Abnormal  Sen8afio}is. — How  do  you  feel  after  meals?  Do  you 
feel  bloated?  Do  you  experience  a  feeling  of  fulness  or  pressure  in 
the  gastric  region?  Do  you  feel  sleepy  or  dizzy  after  eating,  and  if 
so  for  how  long  a  time? 

Belching, — Is  there  much  belching,  and  if  so,  when?  Does  it  occur 
only  after  a  meal  or  also  in  the  morning  when  the  stomach  is  empty? 
Do  you  belch  so  much  that  it  inconveniences  you  in  society,  or  that 
it  keei)S  you  from  business?  Is  the  belching  connected  with  an 
offensive  oilor,  or  is  the  gas  that  comes  up  odorless  and  inoffensive? 

Regnrgitatum. — Does  the  food  come  up  into  your  mouth?  If  so, 
state  whether  it  is  sour  or  not,  and  whether  this  frequently  occurs, 
and  how  long  after  meals.  If  the  food  that  comes  up  is  spit  out,  we 
speak  of  regurgitation;  but  if  it  is  chewed  and  swallowed  again,  wo 
speak  of  rumination.  If  only  some  sour  fluid  comes  up,  then  we 
speak  of  waterbrash. 

PifroHiH, — Do  you  experience  a  burning  sensation  at  the  pit  of 
the  stomach,  and  when?  Is  it  half  an  hour  after  a  meal,  or  is  it 
thre<3  hours  or  so  afterwards?    How  long  does  this  sensation  last? 

Pain. — Pain  wh<m  experienced  at  the  pit  of  the  stomach  is  calletl 
cardialgia;  if  in  the  gastric  region,  gastralgia.  Pain  is  the  most  fre- 
quent complaint  met  with  in  all  kinds  of  digestive  troubles.  It  may 
be  so  spvere  that  the  patient  is  obliged  to  stay  in  bed,  or  it  may  Ixi 
so  slight  as  only  to  inconvenience  the  sufferer.  When  does  the  t)aiu 
api>ear?    Does  it  come  immediately  after  eating,  or  does  it  occur  an 
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hfnir  or  two  or  throe  iiftorwnrtb?  Does  it  exist  when  the  8fcomac]i  is 
emjit.v  iind  is  it  api^eased  by  the  ingestion  of  food?  How  long  doew 
the  pain  last?  D<:)es  it  remain  all  the  time,  or  only  a  short  wliile,  or 
doe»  it  come  and  go  inde])endently  of  the  food  tiiken?  If  it  follows 
ibe  ingoBtion  of  focxl,  is  it  more  intense  after  partaking  of  certain 
ooarae  indigestible  aliment*??  Is  ihe  pain  cirrnniHcrilMxl  and  felt  only 
At  one  spot  or  dfx^s  it  extend  all  over  the  gastric  region?  Does  it 
radiate  to  the  back  and  shoulder  blwles?  Doe«  the  iwiiu  come  on 
Buddotdy  or  slowly,  and  doi^s  it  gradually  increase? 

A'f«/w«. — Is  the  nauseous  feeling  present  only  in  the  morning  or 
aftpr  each  meal,  or  does  it  appear  after  certain  foods  (as  meats)? 

Ivniitnifj. — Intpiiro  whether  the  ]>atient  vomits;  if  so.  In >w  often 
this  occurs,  whether  daily  or  only  ouc«  in  two  or  tljree  weeks.  Does 
the  vomiting  (X*car  soon  after  a  meal  or  at  other  times?  Does  it 
oc?rur  in  the  iniddlo  t*(  the  night?  An*  large  quantitips  vomite<l?  If 
BO.  of  what  does  the  vomited  matter  Cfjusist?  Is  it  fcKnl  or  is  it 
simply  an  acid  watery  fluid?  Does  the  matter  contain  food  from 
previt»us  days?  D*h>s  it  contain  much  bile?  Docs  it  smell  when  it 
is  vomited,  or  has  it  an  acid,  diniigree^ible  tiiste?  Was  there  over  any 
bloxl  in  it?  (Fresh  blood  looks  red,  while  digested  bhx>d  that  has 
been  in  tho  stomach  a  much  longer  time  has  a  coffee-brown  color.) 
Is  th«  act  of  vomiting  connected  with  much  exertion  or  d«»es  it  tjike 
pla(?e  easily?  Do  pains  exist  before  vomiting  and  disappear  after 
its  cessation? 

liowfltt. — Inquire  whether  tlie  Ijowels  move  every  day  or  not.  Are 
they  consti)Mited?  Is  the  patient  always  obliged  to  take  some  aper- 
ient and  wh.it  is  the  nature  of  the  aj>eri*^nt?  Is  there  dianhtwi? 
State  the  nund>er  of  movements  a  day  and  tlio  character  of  the  8t<Hils, 
whether  they  are  very  watery  or  whether  there  is  some  admixture  of 
mucus  or  blrwxl.  Does  the  diarrhcna  ap]>ear  after  each  meal?  Does 
it  alit^ninte  with  r>erii.Kls  of  constii>ation? 

The  examination  of  the  patient  should  always  l¥«gin  with  a  tlior- 
ough  examination  of  his  che>it^  for  very  often  j»ersous  comr>Liining  of 
digirsHvo  troubles  really  suffer  from  diseases  of  other  organs;  while 
sometimes  affections  of  the  stomach  exist  in  connection  with  other 
dispAses  (if  organic  natun*.  Afti»r  having  ascerhiincd  the  condition  of 
the  thonicii*  organs  a  special  examination  of  the  abdominal  organs 
should  tlien  lie  institnted. 


XsncnBonoN. 

Tlje  gi^neral  ap|iearance  of  the  patient  very  often  affords  ns  an 
idea  of  the  miture  of  his  illness,  espe^-ially  with  n>gard  to  its  severity, 
wheilier  we  have  to  deal  with  some  serious  trouble  or  with  an  affec* 
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tion  of  only  a  functional  character.  The  emticiated  and  sallow  look 
of  a  patient  siififoring  from  cuucer  and  the  well-nourished  rosy  face  of 
a  patient  with  a  ueorotic  disturbance  of  c1i(j;estioD  ai'o  striking  exam- 
ples of  what  ciin  bo  made  ont  by  a  mere  glance. 

We  must  iuNijet't  fii-st  the  oral  cavity  aud  inform  uurwilves  about 
the  condition  nf  the  teoth,  fjums,  tou^juy,  uvula,  and  pharynx.  De- 
fective and  carious  te»*th  Hometimes  give  origin  to  gastric  disordei-w. 

In  oKIen  times  the  tougue  wa«  regarded  /is  a  mirr<ir  of  the  3t<.im- 
ach,  so  tliat  every  g^wtric  affection  was  judged  by  the  ap]iearance  of 
the  tongue.  Although  nowadays  we  know  that  thei'e  are  couditi<ms 
in  wliirh  tlie  stnmaeli  is  diwoaseil  and  still  the  tongue  has  a  normal 
apt>earance,  and  vice  /vy*w/,  conditions  where  the  stomach  is  in  no 
way  affected  and  still  the  tongue  is  heavily  couteil,  it  is  ueverthehMia 
true  that  many  gastric  affections  go  hand-in-hand  with  changes  in 
the  apiiearuuce  of  the  tougue.  The  tongue  may  at  times  l»e  thickly 
furred  or  may  api>ear  very  shiny  and  gray;  sometimes  it  may  show 
imh^ntntit'iiH  around  its  margin,  sometimes  again  it  may  l(x>k  red  and 
dry  like  leather. 

In  the  pharynx  we  sometimes  discover  catarrhal  conditions  or 
swollen  follicles.  The  uvula  is  sometimes  very  mudi  elf>ngated,  and 
may  in  this  way  be  a  ciiuse  of  some  reflex,  digestive  disturbances. 

Inspection  of  the  neck  will  sometimes  disclose  a  swelling  to  the 
left  of  the  lar\  nx,  which  increases  after  partaking  of  f«x)d  and  may  be 
due  to  a  diverticulum  of  the  (esophagus. 

Inspection  of  the  abdomen  slujuld  never  be  neglected.  The  con- 
tour of  the  stomadi  is  at  times  visible  iu  jiatieuts  with  thin  abilomi- 
ual  walls,  and  eHjitx-ially  if  the  stomach  is  either  extraordinarily  large 
or  displaced  downwards.  Osier, "  not  long  ago,  laid  much  stress  ui>ou 
this  simple  meth(xl  of  examination,  and  said  that  iu  many  instances 
we  can  make  the  diagnosis  of  a  dihited  stomach  by  mere  iusjiec- 
iton.  I  can  corroborate  Osier's  statement,  as  I  have  had  occasion  in 
sevend  instances  to  make  a  diagnosis  of  ectaisia  ventriculi  from  the 
mere  visible  outlines  of  the  stomach.  Tumors  may  sometimes  be 
seen  and  retM»gnized  as  sudi.  Their  i>osition  will  give  us  a  clew  as 
to  what  organ  tliey  Ix'long.  By  att**ntive  insj>eetion  we  sometimes 
notice  peristidtic  waves  passing  from  left  to  right  over  a  large  area 
iu  the  Qpi>er  part  of  the  abdomen,  which  are  caused  by  the  mus- 
cular action  of  the  stomaeh.  If  those  waves  are  intense  in  character 
/vnd  |>ersi8t  for  some  length  of  time,  tlicn  we  have  to  deal  with  the 
condition  called  "peristaltic  restlesanesa"  of  the  stomach.  Smaller 
I>eriHtaltic  waves  may  occasionally  Ije  seen  in  the  lowrr  part  of  the 
abdomen  and  are  duo  to  a  peristaltic  movement  of  the  small  intestine. 
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Paij»ation» 

Palpation  is  one  of  the  l>eBt  and  luost  import^iut  un>tlnMls  of  exnin- 
inatioii.  A  gooil  clinician  is  us  a  role  an  e\iM:!rt  in  {luiiiatiou.  TLn 
best  vrav  to  pi-ai^tise  this  metho<l  in  us  follown:  The  imtient  tshtniUl 
atiHuuio  au  easv,  comfortubk',  rofunilx^nt  puKition;  tho  jil)vsi<*iau 
atautln  to  the  right  of  the  patient,  and  [iLicvs  his  right  hand,  wiiicb 
should  not  bo  cold,  Hat  U[>ou  the  abduuieu.  Palpation  in  tii-Ht  prac- 
ii»f*d  with  the  tips  nf  the  fingers  without  exerting  nineli  pressure. 
The  entire  aUloiuen  iua>  l>e  examined  in  this  manner  hy  moving  the 
hand  from  the  left  lower  border  of  the  ribs  down  t<^  the  left  iliac 
region,  and  then  iij»  to  the  margin  of  the  ribs  itn  the  right  side.  If 
the  fiutient  PoutractH  his  alxlouiinal  walls  t<K)  much,  it  is  l)eHt  to  di- 
vert his  attention  from  the  examination  by  conversing  witli  him  u]>on 
other  topics.  Very  often  then  the  abdominal  walls  will  l>ecome  more 
relaxeil  and  piiljwition  will  Ik?  rendered  jK^ftsible.  ANe  should  jmy 
attention  to  tuiy  resistance  encountere<l,  also  to  the  sensitiveness  or 
tentleruess  of  the  diffei-ent  regions.  By  this  uiethcMl  of  light  and 
tender  pa1i>atiou  we  may  discover  a  tumor  and  determine  its  position, 
mze,  and  consistence  as  well  as  its  mobility.  In  examining  the  lower 
part  i>f  the  nlHlomen  we  also  i)ali>ate  the  inguinal  regions  and  ascer- 
tain whether  there  are  swollen  glands  or  not. 

To  determine  tlie  position  of  the  alnlominal  organs  it  is  always 
advisable  to  make  use  of  both  hands.  The  left  hand  should  push  the 
organ  or  region  to  l»e  examined  (^iwartls  the  i>alimting  right  hand. 
The  ectloD  is  very  often  felt  somewhat  below  tlie  navel  running  tnins- 
versely  aen>ss  the  alulonien  as  n  riblxm-like  ImhIv.  The  ]>nlsating 
aorta,  l>ing  in  the  middle  line  of  the  botly  somewhat  alK)ve  the  navel, 
JB  also  fre«iuently  very  clwir^'  felt.  The  sjdeen.  if  enlargotl  or  lUs- 
pla^'Oil,  can  l>e  distiurtly  examined.  as|)ecially  during  a  deej)  inspira- 
tion, the  left  hand  of  the  examiner  pressing  the  left  hyjsichoiidnac 
rvgton  downwards  and  the  right  hand  ]>aliiating  just  1)elow  the  margin 
of  the  left  ribs.  The  kidneys  are  accessible  to  palpation  if  they  nre 
displaced  downwards  or  movable.  In  examining  tlie  right  kidney 
the  left  Iiand  of  tlie  physician  is  placed  liehind  the  right  luml>ar  re- 
gion of  the  patient,  pressing  this  part  somewhat  upwards,  while  bis 
riglit  hand  lies  flat  ui>on  the  right  hypochondriac  region,  the  patient 
l)eing  refpiested  to  take  a  deep  breath.  In  examining  the  left  kidney, 
the  ]kosition  of  the  hands  is  reversed.  The  liver  can  be  palpated 
when  enlarged  or  when  it  is  prola|>sed. 

Fnlptititm  iritft  Krai  ion  nf  Presmtrr. — This  can  l»e  done  with  one 
or  two  fingers.  T\\e  object  of  this  metluKl  of  examination  is  to  test 
the  degiiM'  of  scnsitiveuess,  tenderness,  or  painfulueas  of  diilereut  re- 
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gioDS  of  tho  abdoniou.  In  tiiis  mnuner  tlio  cirouiuscribod  iiainful 
area  of  an  existiug  ulcer,  or  the  diffuse  tendoruess  of  the  wLole  goB- 
tric  re(»ion  that  is  oftoa  met  witli  in  iuflauinintory  couditions  of  this 
orgau,  may  l>e  (liscovorod.  Boas  "  has  devisetl  an  algesimotor  for  the 
purpose  of  indicatiug  at  what  degree  of  pressure  pain  is  exi>erieuced 
by  the  patieut.  It  is  provided  with  a  scale  giviug  thft  diflforeut  j>reft- 
suros  in  weights;  thus  a  pressure  ainounting  to  five  or  ton  kik>grams 
in  weight  cjiuses  paiu  only  in  catarrhal  conditions,  whereas  in  ulcer 
of  tho  stoKiJU'li  a  wri^'lit  of  ouly  half  a  kilogram  produces  iutense 
pain.  As  a  ride,  I  thiuk  we  cau  disi>en8e  witli  this  intruiueut.  The 
amount  f)f  pressure  exerted  and  felt  by  the  haud  is  iiniUi  sufficient  for 
an  esi>erienceil  practitioner. 

Pkbodsbxon. 

In  i»ercussiug  the  stomach  it  is  best  to  use  finger  p^^rcussion,  and 
to  practise  the  iir«K*edure  without  much  force.  The  object  of  tins 
methiKl  of  examiuatiou  is  to  determine,  if  possible,  the  situatiou  of 
tlio  stomach.  This  organ,  being  as  a  nde  partly  filled  with  air,  gives 
a  tympanitic  souml  on  iK^rcussiou.  It  is,  however,  (juite  dilficull  to 
n»<^'crtaio  its  exact  size,  as  tho  large  intestine  may  be  filled  with  gas 
and  alho  give  the  same  tympanitic  sound.  For  tlmt  reason  Piorry 
suggestcnl  filling  the  stomach  with  water  Ixiforo  n»sorting  to  per- 
cussion. The  stomach  when  filled  in  this  manner  gives  a  didl  sound, 
which  can  then  Im  more  easily  differentiated  from  the  tympanitic 
sound  of  the  colon.  The  best  way.  to  examine  the  i>atient,  acconling 
to  Piorry,  is  to  let  him  drink  large  quantities  of  water  (alxnit  one  litre) 
and  to  examine  him  when  standing.  The  same  metltod  was  fre- 
quently used  afterwards  l»y  Penzoldt."  Dehio,'*  who  is  also  a  strong 
mlvocate  of  this  method,  gives  the  water,  however,  in  fractional 
quautitieH.  The  patient  firnt  drinks  one-fourth  liti'e  of  water  and  is 
thei»  examined;  he  jigain  takes  the  same  amount,  after  which  a  second 
examination  is  made,  and  so  on  until  the  whole  litre  of  water  hiis  Im^u 
ingested.  The  aiva  of  duluess  that  is  found  on  the  abdomiu.il  wall 
ifi  marked  em'h  time  with  a  lead  [>encil.  It  is  necessary  to  note 
whether  the  border  of  this  area  has  extended  considerably  farther 
down  after  the  addition  of  each  j>ortiim  of  water. 

In  dilated  stomachs  the  lower  limit  of  this  areii  will  l>e  found 
quite  far  down  l>elow  tlio  navel,  whereaa  in  normal  btomaclis  the  lower 
limit  will  usually  1k>  aljove  it.  According  to  Boiis"  the  Dehio  method 
furnishes  a  test  of  the  tonicity  of  the  gjislric  muscle.  Boas  asserts 
that  in  all  cases  where  the  lower  limit  of  the  dull  area  descends 
iptickly  after  the  further  luldition  of  the  water,  there  exists  a  kind  of 
a  weakness  or  atonv  of  the  stomach. 
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As  the  results  obtained  by  the  above  metbodb  o£  percossioD  are 
not  always  sufficient  und  clear,  several  other  means  have  been  intro- 
duced which  i>cruiit  of  a  better  recoguitioQ  of  tlie  size  of  the  stomiich. 
The  first,  and  so  to  8|>eak  clinical  metli<x1,  applied  for  this  jiurpose, 
is  that  devised  by  Frericha  and  consists  iu  Ulliug  the  stomach  with 
carbonic-acid  gas.  It  is  done  in  the  following  way :  tlio  patient 
first  takes  2  gm.  of  sodium  bicarbonate  in  a  half-glassful  of  water, 
then  2  gm.  of  tart^inc  acid  also  dissolved  in  the  same  quantity  of 
water.  The  st^mn  bicarbonate  coming  iu  contact  with  the  tartaric 
acid  in  the  stomach  gives  rise  to  the  development  of  carlK)nic-acid 
gas,  which  distends  the  organ.  The  contour  of  the  stomach  may  now 
be  visible  through  the  alxloininal  wall.  If  tliis  is  not  the  case  per- 
cussion is  ap])lied  in  order  to  map  out  the  tympanitic  area.  This 
method  can  ccrhiinly  be  very  frequently  apjilied  and  will  prove  usefiU 
to  the  practitioner.  It  has,  however,  two  disadvantages,  one  being 
that  the  quantity  of  gas  is  sometimes  insufticient,  and  the  other  that 
it  might  bo  too  large  and  give  the  patient  a  feeling  of  pressure  in  the 
stomacii.  In  onlor  to  overcome  these  difficulties,  Runeberg"  first 
mtule  use  of  a  tube  and  a  rubber  bulb  attachment  that  allowed  the 
forcing  of  air  into  the  stomach.  By  this  moans  the  quantity  of  air 
can  be  easily  regulated,  the  stomach  can  be  examined  in  different 
states  of  distention,  and  afterwanla  the  air  can  bo  removed  through 
the  tube.  This  is  the  methtxl  of  examination  most  commonly  and 
universally  applied  at  the  present  day. 

The  SiAoithlwj  Sound  {Clapota</e), — Whenever  the  stomach  is 
filled  iMirtly  with  liquid  and  partly  with  gas,  it  is  iK)Hsible  io  pro*luco 
a  splashing  sound  distinctly  audible  at  a  short  distance  from  the 
patient,  by  striking  the  abdominal  wall  iu  the  gastric  region.  Bou- 
chard mu<le  an  extensive  study  of  this  sjilashing  si»and  and  con- 
sidered it  a  sign  of  great  diagnostic  value  in  dilatation  uf  the  stom- 
ach, but  nowiulays  we  do  not  attach  much  importance  to  the  sound 
per  se.  Dr.  A.  Rose  and  myself  have  recently  examined  a  huudre<l 
coses  for  this  symptom  and  found  it  present  in  many  persons  not 
troubled  iu  any  way  with  iligestive  disturbances.  The  im|>ortanoe  of 
tilt*  Hplashing  sound,  in  my  opinion,  is  that  wherever  it  is  present  or 
can  l>e  pnxluced,  it  allows  us  to  ascertjiiu  the  ]>osition  of  tlie  stomach. 
In  dihitoil  stomachs  this  sound  can  be  produced  over  a  hirge  areji  of 
the  abdominal  wall  extending  sometimes  far  down  to  the  jmljes. 

Another  jioint  of  importance  seems  to  me  to  be  the  ease  with 
which  the  splashing  sound  can  be  rei)eatedly  jirotluced.  In  cases  of 
gastric  diLitiitiou  and  whei*e  the  walk  of  the  stomach  are  rolaxetl.  even 
light  tai>|>ing  of  the  alMhimen  will  always  give  rise  to  it.  In  normal 
conditions  a  splashing  sound  can  sometimes  be  produced  by  strik- 
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iug  the  abdoineu  with  the  hand,  but  on  repeating  this  procedure 
at  ouue  we  will,  iw  a  rule,  fail  U*  prcxlueo  it,  as  the  stomach  then 
contracts  more  or  lo.srt,  ami  it  is  necessary  to  wait  quite  a  while  until 
it  has  become  relaxed  before  the  phenonienou  can  bo  again  evt)ketl. 

Ou  examining  the  patient  in  tlie  fasting  condition  the  existence  of 
the  sphishing  sound  is  of  value  in  showing  that  the  stomach  is  not 
empty  and  hence  abnonual.  This,  however,  is  not  a  reliable  sign, 
and  I  perfectly  agree  with  D<?lK)ve  and  lit'mond'*  tliat  sometimes, 
though  rarely,  the  stomach  may  bo  found  empty  notwithstanding  a 
spliishiug  sound.  Moreover,  the  absence  of  tliis  phenomenon  in  the 
fitsting  condition  does  not  by  any  means  wanant  the  conclusion  that 
the  organ  is  empty.  In  many  instances  I  liave  lieen  able  to  convinfo 
myself  that  the  stomach  contained  considerable  quantities  of  food 
notwithstanding  the  alienee  of  the  splashing  soimd. 

Auscultation. 


The  defjluiidoH  sounds  were  first  described  by  Kronocker  and 
Meltzer."  When  drinking  there  is  at  times  a  sound  to  be  heard 
simidtauoously  with  the  act  of  deglutition,  which  is  termeil  the  fii-st 
deglutition  soimd.  More  frequently  a  second  sound  is  noted  about 
seven  seconds  after  the  act  of  deglutition.  The  «<niiids  can  be  lioard 
at  the  ensifonn  process  either  by  placing  the  ear  at  that  spot  or  by 
means  of  a  stethoscope.  As  a  rule  only  the  second  sound  is  per- 
ceptible. If  the  first  sound  is  present,  the  second  sound  may  also 
upi>ear  or  at  times  may  bo  absent.  The  presence  of  these  deglutition 
sounds  permits  us  in  some  measure  to  judge  of  the  j^ermeability  of 
the  cardia,  and  tlieir  main  diagnostic  value  consists  in  demonstrating 
tlieir  absence,  for  then  we  are  entitled  to  presume  that  the  ingested 
li(iuid  has  not  reached  the  stomach,  but  has  remained  in  the  cu-sophii- 
guH  al)ove  the  cardia.  This  is  most  often  the  case  in  strictures  of  the 
canlia.  although  occasionally  this  condition  might  be  caused  by  a 
deficiency  in  the  peristaltic  movements  of  the  cesoj^hagus. 

2.  When  the  patient  is  drinking  wo  win  hwir,  by  putting  our  ear 
t^)  the  alnlomiual  wall  over  the  gastric  region,  a  kind  of  dripjiirig 
sound  arising  from  the  passing  don-n  of  the  fluid  along  the  gfuitric 
wall.  By  mapping  out  exactly  the  six-its  over  which  the  sounds  can 
be  beard  while  the  ]>ati(Mit  is  drinking,  we  are  at  times  able  to  de- 
tffirmino  the  contour  and  size  of  the  stomach  and  to  form  an  idea 
whether  the  organ  is  enlarged  or  not. 

3.  O.  Rfwienbach"  Inis  suggested  that  the  size  of  the  stomach  may 
be  ascertiiineil  by  giving  the  patient  some  watt»r  to  drink  and  then 
blowing  in  some  air  by  lueaus  of  a  stomach  tube.    As  soon  as  the  end 
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of  the  tiibe  reaches  the  level  of  the  water  and  air  is  blown  iu,  a  bub- 
bling soand  in  i>nxluc*Hl;  this  can  be  heard  by  placiug  tlie  ear  over 
tlie  corresponding  part  of  the  abd«)miuAl  wall,  and  its  exaot  site  can 
be  znarkeil  out.  As  soon  as  the  end  of  the  tnlxj  is  above  the  level  of 
the  water  one  can  h«ir  only  the  air  strikiuK  the  stomach  wall,  but 
unacoompauied  with  the  bubbling  sounds.  By  alternately  raising 
and  lowering  the  tube  the  height  of  tlie  level  of  the  fltud  can  be  ap- 
proximately detenninetl. 

Tho  suvt'tifiif ion  tumiuiw&a  first  tlescribed  and  utilized  for  diagnostic 
purposes  by  Hippocrates.  The  mothoil  consists  in  shaking  the  pa- 
tient and  listening.  If  tlie  sfct^uuich  is  cnnsitlerably  euLirged  and 
contains  liquid  and  gas,  splaslung  sounds  are  produced  and  can  l>e 
heard  at  quite  a  distance  from  the  patient.  Such  sounds  also  occur 
under  these  circumstances  if  the  patients  change  their  position— for 
iustanee,  wlien  turning  from  one  side  to  antjther  in  l)ed — and  give 
rise  to  considerable  annoyance. 

Gurtjiiiuj  aouHth  may  Ix)  heard  when  the  stomach,  wliicb  does  not 
contain  any  liquid  but  some  air  or  gas,  suddenly  contracts.  Tlius 
every  one  is  acquainted  by  jiersonal  experience  witli  the  sound  gen- 
erated in  the  stomach  when  one  is  hungry.  As  the  Gennaus  say: 
"The  stomach  cries." 

Mcspiifxtory  sounds  are  those  which  arise  synchronously  with  in- 
spiration. They  are  heanl  especially  in  cases  of  gastric  dilatation 
or  of  gastroptosis,  or  where  the  stomach  occupies  a  vertical  position, 
esiiecially  in  women  who  wear  corsets.  The  sound  may  assume  two 
characters,  according  to  its  mode  of  production:  One  sound  is  pro- 
ilnced  during  the  act  of  inspiration  by  the  gliding  of  the  aUlominal 
wall  over  tlie  stomach  when  distended  with  gas.  It  is  similar  to  the 
sound  that  is  prmlucetl  by  the  cello,  and  may  jwrhaiw  Imj  explniniMl 
by  ro4LSon  of  the  gtis  being  comi>reB8ed  and  forming  a  resounding 
surface,  which  is  set  into  vibration  by  the  movements  of  the  abtlomiuid 
wall.  Tlie  second  souml  is  caused  by  the  rise  and  fall  of  li<|uid  *lur- 
iug  tlku  act  of  respiration.  It  has  a  somewhat  splashing  or  Hqucjdi.iug 
character.  Those  sounds  are  very  frequently  heard^  especially  in 
woraeu. 

SizzUmj  soumh  can  be  heard  only  on  direct  auscultation,  and  are 
prtxluced  by  giis  forming  <iaickly  in  the  stomach.  Tliey  are  normally 
found  aftrr  the  iutrtNluction  into  the  st^^^miich  of  bicarl>onate  of  stnla 
and  tartjiric  acid>  c4irl.H>nic-acid  gas  l>eiug  set  free  iLud  giving  rise  t<i 
tlie  sounds.  Pathologically  Uiey  are  developed!  six)ntaneonHly  and 
are  a  [lositive  sign  of  fermentation  going  on  in  the  st<'>maoh  and  con- 
Hetinoutly  of  stagnation  of  food. 

liitujimj  soundft  have  been  described  b^  Lid&er*'  in  a  cose  of  dili^ 
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tatiou  of  tbe  stoinaeL.     They  are  syucbrouuus  with  the  Leurt  sounds 
aucl  cau  be  heard  at  quite  a  distance  from  the  patieut. 

GASTiioscopy. 

The  objects  of  this  metliod  of  examiuation  are  to  look  into  the 
strtmach  aiul  to  ascertaiu  tlje  t'ouditiou  of  the  gaatric  uuucosu.  This 
method  wart  inaugurated  by  Mikulicz"  in  IHHl.     The  gaHtro8co])e  is 

simihir  iu  shape  auil  construction  to  the 
cy8toscof)e,  but  nuich  lar^^er  in  size.  "This 
metliod  of  exftmiuatinii  has  not,  however, 
como  into  practice,  and  will  hardly  ever 
prove  of  much  value,  for  the  I'easou  that  a 
stiff  metal  tnl»o  has  to  \m  insertetl  into 
the  Ktomach,  and  this  is  hard  to  manage 
and  causes  great  discomfort  Ui  the  patieut. 


Tio.  IX— Ttte  OMtrodUphane  rEiuborn). 

Honco  in  all  cases  where  w^e  have  to  deal  with  cancer  or  with  other 
grave  lesions,  this  means  of  examination  would  not  only  bo  incon- 
venient, but  alsfi  dnngoroiis  ou  account  of  the  risk  of  jierforatiou.* 


Oastrodiathany  or  Tranbillctminatiok  or  the  Stomach. 

Tlie  metliotl  of  transilluiniuatin^  living  tissues  was  first  api^lied 
by  Cazenavo  iu  1845.     Milliot  in  18<)7  tried  to  transillumiuato  the 


•  Rocantly  Tli.  RiMcnhcIm.  of  H<*rlin.  1ms  eonRtrurtcd  n  nrw  O^jwiphngoGostro- 
acope.     It  U  described  iu  tlic  IX^uUclic  iiHriliciuibchu  Wuclitiosclirift,  Nm.  40,  18V5. 
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stomach  of  animals,  and  used  for  tLat  imrpose  a  narrow  glass  tube 
in  which  there  were  two  thin  platinum  wires  connected  with  the  elec- 
trodes of  a  Middeldorpf  *s  apparatus.  In  188D  the  writer"  succeeded 
in  transilluminating  the  stomach  in  human  beings  by  means  of  a  soft- 
mbber  tube  at  one  end  of  which  is  fastened  an  Edison  lamp.  From 
the  end  of  the  instrument  conducting  wires  run  to  the  battery.  At 
some  distance  from  the  rubber  tul)e  there  is  a  current  iuterru]>ter 
(Fig.  13).  I  have  called  this  apparatus  the  "Gastrodiaphane,"  and 
the  method  of  transilluminating  the  stomach  "Qastrodiaiihany." 
The  aims  of  gastrodiaphany  are : 

1.  To  ascertain  the  exact  i>osition  and  the  size  of  the  stomach : 

2.  To  recognize  tumors  or  thickenings  of  the  front  wall  of  the 
stomach  by  their  lack  of  translucency. 


Fio.  14.— Tninsillumlnated  Zone  of  a  N<Hinal  Stomnch  (M.  S.>. 


Of  late  many  investigators  have  busied  themsolres  with  this  method 
of  examination,  Heryng  and  Boichmann,  Renvers,  Pariser,  Stewart, 
Ewald,  Kuttncr  and  Jacobson,  Martins  and  Moltzing,  Boas,  Stockton, 
Manges,  Friedenwald,  and  many  others,  and  all  have  come  to  about 
the  sjime  conclusion  as  myself.  Meltzing  esi>ccially  has  written  a 
very  oxtensivo  and  elaborate  paper  on  gastrodiaphany  and  has  trietl 
to  determine  the  normal  })osition  of  the  stomach  by  this  means. 
Tlie  accompanying  ilhistrations  of  the  stomach  illuminated  by  the 
gastrudiaphano  in  dififoreut  conditions  explain  themselves. 
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Fio.  15.— TnuiftillumlnatedZoneofaDilatedBtoinach  Flo.  ML— Traoslllumlnated  Zone  of  a  Dilated  Stomach 

(patient,  Wm.  U.).  (patient  H.  O.). 


Kio.  IH.— Result  of  aaHirodlapbany  iu  a  Patient  with 
Fio.  17.— TransHIiimlnated  Zone  of  theStoniach  in  Oas-  Carcinoma  of  Stomach.    Dark  area  reprvaenta  situ- 

troptosla  Uroiu  Mn.  P.  F.;.  aUon  of  tumor. 


EXAJtlNATION   OF  THE  FUNCTIONS. 


139 


Method  of  Examinaiion. — The  patient,  in  a  fasting  condition,  drinks 
one  to  two  gbu^ufnls  of  water,  and  then  the  nppanitus,  lubricated  with 
glycerin  or  simply  moiatentjd  in  water,  is  inserted.  Tlio  examination 
muat  be  made  in  a  dark  rooui. 


EXAJIINATION  OP  TICK  FUNCTIONS  OF  THE  StoMAOH. 


Secretory  Fiuic/ioiui. 

Ewald  and  Boas"  have  Rtndied  the  normal  condition  of  the  gastrio 
»tiou  iu  man.  Accortliug  to  their  observations,  as  soon  ju*  ftMnl 
entem  the  ntoniach,  this  organ  begins  to  secrete  its  specific  juice  and 
continues  to  do  so  until  the  food  has  passed  into  the  intestine.  Dur- 
ing the  last  i^riod,  however,  the  secretion  is  but  slight.  That  is 
the  reason  why  examinations  of  the  gastric  contents  reveal  different 
results  if  made  at  various  jieriods  after  the  taking  of  food.  Iu  onler 
to  be  able  to  judge  in  an  exact  manner  whether  the  gastric  secretion 
is  normal  or  not,  we  must  always  make  the  examination  under  e<|nal 
conditions,  that  is,  after  a  certain  meal.  Several  test  mejils  have 
been  projKwed  for  this  puri>ose. 

Ltfube-BiegtTs  Tent  Dinner, — The  oldest  form  of  t*?st  meal  is  the 
test  dinner  of  Lcubo  and  Riegel.     Tliis  consists  of  a  hirge  plate  of 

ip  (about  400  c.c),  a  large  portion  of  me^t  0>eefsteak  or  some- 
thing of  that  kind),  some  potatoes,  and  a  roll.  The  time  for  exami- 
mvtion  is  about  three  to  four  hours  after  this  meal. 

y7ic  Test  Jireakfasi  of  Etcald  atul  Boas. — This  is  taken  in  the 
morning  in  a  fjisting  condition  and  consists  of  one  to  two  rolls  (35-70 
gm.)  and  one  cup  of  tea  or  water  (30Q-4(X)  c.o.).  Time  for  examin- 
ation, about  one  hour  after  tlie  meal. 

(rvrmaiu  S^v's  Tvnt  Metd, — This  consists  of  (JO  80  gm.  of  scraiMxl 
mf>at  and  100-150  gm.  of  white  bread.  Examination  takes  plaoe 
two  hours  after  the  ingestion  of  the  foixl. 

/i^rm/w*?rr'«  2\at M*'rd, — This  cnusists  of  onf>  pint  of  milk  and  two 
rolls.     Exiuniuation  tiikes  place  two  hours  aft^Twards. 

The  two  test  meals  that  are  mostly  in  use  ai*e  the  Leulje-Riegel 
t««t  dinner  iujd  th«  Ewuld-Boiis  ti'st  breakfast.  In  1888  I  made  a 
tiuiMirative  study  of  the  results  obUiineil  from  three  to  four  hours 
the  test  dinner,  and  those  obtained  iu  tlie  same  cases  one  hour 
nft**r  KwaltVa  test  breakfast."  In  some  |)erflons  I  wiis  able  to  find  free 
hydrot-hlorio  acid  aft<^ir  the  test  breakfast,  but  not  after  the  tost  din- 
ner. Besidea  the  degree  of  acidity  was  more  constant  in  the  same 
individual  after  the  t^^st  breakfast  than  after  the  dinner.  M^roover, 
we  are  able  to  recognize  some  remnant^i  of  food  from  the  previous  day 
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very  much  easier  after  the  test  breakfast  than  after  the  test  dinner. 
As  the  tent  breakfast  cousista  ouly  of  water  and  bread,  any  other  i>ar- 
ticles  of  food  found  in  tbt^  ^nsti'ic  coutents— an  for  iurttiinoo  niout,  as- 
para^B,  etc. — would  indicate  that  theso  subK^iuces  have  boon  left 
there  from  a  previous  meal.  The  test  dinner  being  (|uite  u  compli- 
catetl  meal,  <loe8  not  allow  ua  to  recognize  this  so  clearly,  and  it  is 
necessary  to  examine  tfio  ])altout  tigain  in  a  fasting  condition  in  case 
there  is  a  suspicion  ihat  the  motor  functiou  of  the  stomach  is  im- 


Fio.  19.— KwAli]*8  stomach  Tube. 

paired .  Tliese  advantages  have  also  been  recognizee!  by  other  authors, 
and  nowadays  almost  all  a^tee  as  to  the  superiority  of  the  test  break- 
fast over  tlio  other  test  mcjils. 

The  stomach  contents  may  l>e  obtained  for  purpose  of  examination 
by  means  of  the  8oft-mbl>er  tube  and  either  aspiration  or  expression. 
In  using  the  tube  it  is  l^est  to  have  one  with  several  openings  at  the 
lower  end  (see  Fig.  19)  and  to  attjich  a  small  glass  tube  al)out  three  to 
lavG  inches  in  length  to  the  upper  end.  The  tid>e  is  fii*st  immersed 
in  a  jntcher  of  warm  water.  The  patient  is  provided  witli  a  bib  or 
towel  around  his  neck  and  sits  on  a  chair,  holding  a  wide-nioutlied 
Ix^ttle  in  his  left  hand,  near  his  chest;  the  physician  takes  the  tul)e 
from  tlie  pitcher,  putj*  the  glass  end-piece  into  the  l>ottle,  tells  the 
]iatient  to  o|»on  his  mouth,  and  inserts  the  tulko,  pushing  it  into  tlie 
pharynx  (the  physician  need  not  insert  his  finger  into  the  mouth  of 
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Km.  :ju.  — Uuua'  Aspirator. 

thn  patient).  The  patient  is  now  told  to  swallow  once  or  twice,  nnd 
thi*  tidni  is  rapidly  pushed  with  the  right  hand  into  the  stomach  (a 
distance  of  alxmt  44-45  cm.). 

Tu  using  aspiration,  one  can  either  attach  a  Politzer  bulb  to  the 
glass  piece  (.E^'ftld)  or  use  IJoas'  aspirator,  which  consists  of  a  rubber 
bulb  having  two  8oft-rubl>er  euils  provided  with  chimi>s  (see  Fig.  30). 
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The  bulb  is  first  compreBsed  and  tLcu  released,  and  iu  tbis  way  as- 
I>iratif>n  is  secured,  and  the  bulb  fills  itself  with  the  ^UHtric  04)uteiitH. 

The  Ewald-B^ias  expression  luothotl  cousists  in  hnviu^  the  ])utieut 
exert  jiressnie  uimiu  his  fit<^)iuach  by  int-ans  of  his  abdomiuid  muscles. 
This  is  best  done  by  telling  him  to  t^ike  a  deep  inspiration  and  then 
to  compress  his  abdomimd  walls  in  the  same  mauuor  ns  duriiij^  de- 
fecation. The  jireasnro  exerted  in  tbis  way  upon  the  yastric  coutfuts 
exi»el8  them  through  the  tube  into  the  bottle.  This  expression  method 
is  n<»w  ahmwt  exclusively  practised  everywhere.  It  is  the  easiest  and 
best  method  of  obtaining  the  gastric  contents. 

Before  removing  the  tube,  it  is  necessarj'  to  occlude  the  glass 
oi>ening  with  a  finger  of  the  right  hand  anil  ti>  withdraw  the  instni- 
ment  quickly  fr<:»m  tlio  stomach.  By  chising  the  opening  wo  avoid 
the  return  of  some  of  the  food  i>articles  coutaiued  within  the  lube 
iuto  the  CL'Sophagus  or  pharynx.  The  tulw  is  then  cm^^tied  into  the 
bottle  containing  the  st«>niach  contents. 

The  ingesta  obtained  in  the  above-descrilied  way,  «ue  to  nuo  and  a 
half-hours  after  the  test  brexdcfast,  are  filtered,  and  the  filtrate  is  then 
fiubjecte^l  to  the  following  testa: 

(1)  Reaction ;  (2)  hydrochloric  acid ;  (3)  lactio  acid ;  (4)  acidity ; 
(5)  propeptone;  (6)  jteptone;  (7)  pei»sin;  (8)  rennet  ferment;  (9) 
dextrin;  (10)erythrodextrin;  (11)  achroixlextrin;  (12)  maltose. 

1.  The  reaction  is  determined  by  means  of  litmus  paper  (blue  and 
re<l).     If  the  filtrate  is  acid,  it  turns  blue  litmus  pai>er  rc^d. 

2.  JlydriK'hhjru'  Acid. — Mjuiy  coloring  matters  undergo  some 
change  when  brought  into  contiict  with  even  weak  solutions  of  free 
hy{bt»chh)ric  acid.  Methvl  viitlet  (weak  one-]>er-cent.  solution)  turns 
blue;  fuchsin  is  slightly  discolored;  tropiroliu  (sattirate<l  solution) 
tarns  from  yeUow  to  dark  red-bniwn;  benzf>purpunn  turns  from  in- 
tense red  to  light  ret! ;  Congo  red  (one-jier-cent.  solution)  or  Congo 
jMkper  turns  from  red  <o  dark  blue.  Of  all  these  colors  I  think  Congo 
is  the  most  relijible  one.  As  organic  acids  when  present  in  (.viusider- 
able  quantity  may  also  give  thest^  color  changes,  it  is  of  gn»at  inii>or- 
tunce  to  have  another  rojiction  for  liydrtK'hloric  acid  which  the  organic 
airids  do  not  show. 

i!ufnzintr*fH  Flthfr<itjhit'itk-\'ttii'\Uin  Trnt, — Chicnzburg^*  first  t/iught 
us  such  a  U'^i  with  his  ]»hlorogluciu-vaniiliu  solutitni.  This  solutitju 
contains  two  parts  phloroglucin,  one  part  vanillin,  and  thirty  iiarts 
alcohoL  The  test  is  made  in  the  following  manner:  One  droji  of  the 
filtraio  is  put  on  a  jiorrdain  dish,  and  /k  <lro]>  of  the  ]>h1oroglucin- 
vunillin  solution  is  adtled  and  well  mixed  with  a  glass  rod.  The  per- 
ctdain  dish  i^  now  heated  over  a  spirit  lamp,  and  the  fluid  is  allowed 
ttluw  ly  to  evaporate.     The  pn;«eDC«»  of  even  small  quantities  of  hydro 
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chliiric  acid  gives  riue  to  a  Iteautifal  cherry-red  eolur.  If  there  be 
only  traces  of  free  li.>  drochlorio  aci(i,  the  margiu  of  tlio  ejcamiued 
spot  turns  cherry  red. 

/^(K/.s'  Htsonrin  Sntftv  Teat.*' — The  solution  couRistBof  resorrin  5, 
saceh.  albi  3,  alcohol  ad  1(H).  The  tt^st  is  uiade  exactly  iu  the 
same  way  as  with  the  phlnroj^luciu-vaiiilliu  Holution.  The  hydro- 
chloric acid  is  recoj^'uii;cd  by  yiviujjj  a  them-i*ed  color  with  th«  Bojis 
I'eagent.  This  tost  is  hIho  very  reliable,  but  an  I  have  ehown,*'  leaa 
seusitive  than  the  Gurnzbui-g  reaction. 

i^.  ImvUv  AcitL~-T\\e.  b(*st  test  for  hurtic  acid  is  ina<le  with  the 
Uffelmanu  solution,'"  which  should  always  be  freshly  i>ro|)ared.  It 
consists  of  a  two-i>er-cpiit.  carliolio  acid  Hohition  in  water,  to  which 
is  added  a  drnj)  of  sesfiuicliloride  of  iron.  Tins  i**st  solutiim  luis  an 
amethyst  blue  c<»lor.  Place  alK>ui  2  c.c.  of  tliis  I'tt'chuanii  solution 
in  a  test  tulK'.  and  add  a  few  dro]»8  of  the  Mltratc.  Tlie  |>resenc©  of 
lactic  acid  briuKS  ou  a  canary-yellow  color;  the  presence  of  fatty 
acids  produces  an  ashy-gray  color,  whereas  inorganic  acids  decolor- 
ize the  solution. 

As  some  of  the  [>hoHphatefl  are  liable  to  give  the  same  reaction 
as  hk-ticwnd  with  the  Uffeluiann  solution,  and  as  these  salts  ai-every 
often  present  iu  the  gastric  contents,  the  surest  way  t<i  discover  the 
j)i'e8euce  of  hictic  acid  iu  the  filtrate  is  tlie  following :  5  or  10  c.c.  of 
the  tiltrate  are  well  shaken  for  (juite  a  while  in  a  test  ttiI)o  with  a 
duuble  (inautity  of  ether.  Then  the  tulxi  is  allowed  to  st^iud  a  few 
minutes  until  the  ether  lias  separated  from  the  watery  s<ilution. 
pour  the  etheix^al  portion  \nU^  anrither  test  tnbe,  Mhich  is  placed  in 
a  ghiss  of  Jiot  water,  ho  a«  to  allow  its  contents  to  evaporate.  After 
the  evaporation  has  taken  place,  only  a  few  drops  remain  in  the  test 
tube.  Add  1  to  2  c.c.  of  distilled  water  and  test  f(»r  hwtic  ju'id  with 
the  Uffeluiann  solution.  If  a  canary  c<>h>r  now  arises  the  i>resence 
of  lactic  acid  is  positively  shown. 

4.  Ariiithj, — The  degree  of  acidity  is  det^Tmined  by  mlding  a  drop 
of  a  om?-iH>r-cent.  alcoholic  solution  of  iiheui»lphthaleiu  t«j  10  c.c.  of 
the  filtrate,  jiud  adding  as  many  cubic  centimetres  of  a  one-tenth  nor- 
mal siKlium-hydrato  solution  until  a  slightly  red  color  arises.  The 
number  of  cubic  centimetres  of  the  one-tenth  sodium  hydrate  solution 
re4|uired  for  that  pur|)ose  is  multiplied  by  ten  ami  expre«seil  by  this 
figure — i.f.,  the  degree  of  aci<lity  is  expressed  by  the  numl)er  of  cubic 
oentimetres  of  a  one-tenth  nonual  siMlium-hydrate  solution  rfv|nired 
toaatnrat*^  or  make  slightly  jilkaline  ir>0  r.c.  of  the  filtrat*^  Tims  if 
we  find  that  10  c.c.  of  tlie  tiltrat<^  n^inire  6  c.c.  of  the  ouM^^uth  normal 
sodium-hydrate  solution  in  mder  to  bring  ou  the  red  color  after  the 
addition  of  phenophthalein,  we  say  the  acidity  is  GO.    The  figure  of 


EXAMINATION  OF  THE  FUNCTIONS. 


143 


the  acidity  luultiplitHl  hy  0.003(55  gives  the  jfer  cent,  aniouut  of  Ly- 
drochlorio  acid.  If,  for  iustauce,  the  acidity  is  60,  tbeu  the  per  cent. 
of  liydnx-liloric  atnd  will  l>e  (JOxO.(K>3C5=0.21l)  |)Gr  cent. 

Tlio  difft*reiit  el*^meijt«  comprising  the  acidity,  and  their  (|uanti- 
tative  detenniuatioii,  we  Khali  d€'Hcril}e  later  on. 

T).  I'rtyH'jtfftntJi. — One  of  the  results  f>f  ilie  diKentive  m'tivity  of 
thn  Htiiiun<'h  in  thi*  fonuatiou  of  pr(>i>opt(UieH  and  peptouen  from  the 
alhiutiiunteB.  Tlie  l»e«t  te«t  for  the  presence  of  projKsptoneB  is  the 
a*Mition  i>f  i\u  etpial  i»art  of  a  Maturated  Holution  of  s<^>dium  chloride 
to  a  smnll  (piantity  of  the  filtrate.  ProiM>ptone  then,  if  prei^eut,  is 
precipitated  and  the  solution  becomes  the  more  turbid  the  greater  the 
<pmntity  of  proj)eptone.  In  cJise  no  precipitate^  is  formed,  add  a 
drop  or  two  of  acetic  acid;  then  the  solution  will  tunj  turbid  in  case 
propeptoue  is  present.  If  hejited,  the  solution  clears  up  again,  and 
when  allowed  to  cool  the  i'roi>eptone  precipitates  anew,  and  the 
solution  jigain  becomes  turbid. 

€t.  Pej^ioiic. — A  few  cubic  centimetres  of  the  filtrate  (l)e8t  after  hav- 
ing precipitatetl  the  i>ro]iopbine  and  filtered)  are  nimle  strongly  al- 
kaline by  the  addition  of  some  stKlimn-hydrate  solution,  and  a  few 
druiis  of  a  weak  (one-por-cent.)  8nlphate-of-copi>or  solution  are  then 
added.  The  presence  of  |>eptoue  gives  rise  to  a  i)urpliHh  or  violet- 
red  color. 

7.  Ptpttin, — A  thin  disc  (1  cm.  in  diameter  and  about  1  mm. 
thick")  t)f  the  white  of  a  hard-b<iiled  egg  is  put  into  a  test  tulxi  con- 
taining 5  c.c.  of  the  filtrate  and  ke]tt  at  bloiKl  temi>erature.  If  hy- 
droohlorio  acid  is  not  i)resent  in  the  filtrate,  it  is  necessary  to  add 
two  drops  of  the  diluted  muriatic  acid.  The  presence  of  pepsin 
effecta  a  disintegration  or  a  disappe^irauce  of  the  egg  disc  in  from 
two  to  six  houw. 

H.  Uvintft  Fennvni. — Take  about  5  c.c.  of  milk  in  a  test  tube  and 
add  three  to  four  droiw  of  the  filtrate.  Mix  thoroughly  and  keep  the 
tube  in  a  glans  of  warm  water.  Id  from  ten  to  fifteen  minutes  the 
milk  l^ecomes  cuniled.  In  case  coagulation  does  not  occur  in  an 
Lour  or  two,  then  no  rennet  ferment  is  present,  although  rennet  zy- 
mogen may  exist.  To  test  for  the  latter,  it  is  necessary'  to  add  to 
the  same  specimen  of  milk  a  few  drops  of  a  one-jier-cent.  chloride  of 
calcium  solution,  and  again  aUow  it  to  stand  a  few  minutes.  If  the 
milk  remains  uncnnlled  e^'en  then,  there  is  no  rennet  zymogen 
present,  otherwise  the  coagulation  wouhl  have  taken  i>lace. 

9-12.  Tlje  sfarvhii  Jnfrnfirtu  resulting;  from  the  pyl^ilin  digestion 
begun  in  the  mouth  and  continuetl  in  the  Mtomach  consist  of  dextrin, 
erythro<lextrin.  aclinHH.lextriii,  ami  maltose.  A  few  drojm  of  LugoVs 
flolutiou  Modiue  0.1,  i^otaasium  iodide  0.2,  a<i.  dest.  20U.0)  are  added 
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to  a  small  quantity  of  the  tiltnite.  The  presence  of  (9)  doxtrin  turua 
tlui  Hnitl  blue,  (10)  orythnxlox trill  gives  rise  to  a  rcxl  color.  The 
(11;  achroodextriu  dist'olore  the  yellowish  tint  of  tlie  Lugol  solution, 
while  (12)  nmlt<580  does  not  chan^'n  the  color  of  the  solution.  For 
maltose  or  su^ar,  we  can  l>esi(leH  make  use  of  Trominer's  test 

In  the  heulthy  condition,  tho  rcHulU  of  Hio  analysis  of  the  stom- 
ach contents  one  to  one  and  a  half-houi-s  after  tho  tost  broakfju«t  are 
as  follows:  acid  reaction;  free  hydroclilnric  acid  present;  lactic  acid 
not  present;  totid  acidity  varying  from  40  to  00  (=0.1o-0.21  i>er  cent, 
hydrochloric  acid);  proi>eptone  prcHcnt  in  hhuJI  amount;  i»eptone  iu 
laTRer  proportions;  pepsin  and  rennet  present;  sugar  present ;  achro- 
otlextriu  present;  erythrodextrin  present  in  small  amounts  or  ab- 
sent; dextrin  absent.  From  these  normal  standards  we  find  many 
deviations  in  the  sick^  u,nd  we  shall  hnve  to  invi^siigate  later  on  the 
chemical  processes  in  thestoma^Oi  in  all  disturbances  of  this  organ. 

Although  the  al>«ne  tests  will  suitice  fttr  the  greiit  majority  of 
cases,  it  will  \>e  better  to  descril)e  a  few  additional  methods  which  are 
not  comi»Iicated  and  which  will  sen'o  to  determine  more  minutely 
fleveral  factoi-s  in  tlio  gastric  amilysis.  The  acidity  of  the  gastric 
contents  is  as  a  nde  due  to  acid  salts,  acid  comjMiuuds  of  albumin, 
and  free  acids  (hydnx^hloric  and  lactic,  and  sometimes  varioiis  other 
organic  acids).  It  is  sometimes  of  imi)ortance  to  ascertain  the  pres- 
ence and  tho  quantity  of  each  of  these  factors  separately. 

The  presence  of  fatty  or  volatile  acids  is  recognized  by  lx)iliug  a 
few  cubic  centimetres  of  tlie  filtrate  in  a  test  tul>e.  A  striji  of  wet, 
blue  litmus  pa{>er  is  held  over  the  vajwrs  escaping  at  the  top  of  the 
test  tube.  The  jiresence  of  these  fatty  acids  will  turn  blue  litmus 
paj>er  nul.  Their  quantity  can  bo  ascertaiuetl  by  Itoiliug  10  c.c. 
of  the  filtrate  for  aUmt  half  an  hour,  adding  to  the  residue  Rufticicnt 
distilUnl  water  until  the  (luantity  amounts  again  to  10  c.c.  and  now 
deternnning  tho  degree  of  acidity  iu  this  liquid  by  pheuolphthalein. 
This  figure  subtracted  frtmi  the  figure  of  the  totid  aciility  of  the 
filtraU]  will  give  the  quantity  of  the  fatty  luads. 

Acetic  acid,  if  present  in  larger  quantities,  can  easily  bo  detected 
by  its  chamcteristic  smell;  if  present  in  smaller  (|uantities  it  imiy  be 
detected  by  ueutraliidng  tho  watery  resi<lue  of  the  ethereal  extract 
with  carbonate  of  si>da,  an<l  then  adding  neutral  chloride  of  iron  solu- 
tion, when  a  beautiful  rod  color  is  develo|>etl. 

Tho  (|uantitiitive  determination  of  lactic  acid  may  Im  m;ide  iu  the 
following  way:  10  c.c.  of  the  filtrate  are  well  shaken  with  a  large 
quantity  of  ether.  The  ether  is  then  separat-ed  from  the  watery  solu- 
tion and  the  degree  of  acidity  is  determined  in  this;  by  subtracting 
the  figure  obt^iined  from  the  total  acidity  and  multiplying  by  0.09, 
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we  have  then  the  percentage  of  lactic  acid.  This  method  presui*- 
poeea  the  aljaeuce  of  Tohitile  acids;  but  if  they  are  present,  they 
hafve  to  be  first  eliminated  by  lK>iling.  The  further  wtep**  in  the  pro- 
cess of  detenuiniug  the  quautitv  of  lactic  acid  luubt  theu  be  jier- 
formed  iu  the  same  maimer  as  above  described. 

EHiimatkm  of  Free  Hydrocklonc  Acid, 

This  can  be  done  by  any  one  of  the  following  metho<la: 

1.  MiiitzH  Method." — To  10  c.c.  (if  the  tiltrake,  deciuorinni  K(Hlium- 
hydrate  solution  is  added  in  such  a  <|uantity  that  a  drop  of  the  mix- 
tare  no  longer  ^ives  Ouenzburg'rt  i>hh>rogluciu-vanillin  test.  Tlie 
amount  of  the  decinornial  Hoda  solution  used  iiiulti}tlie<l  by  ten  gives 
the  figui*e  of  the  free  hydn>chluric  acid.  The  i>ercentage  of  free 
hydnKhloric  acid  can  1m>  obtained  from  this  fij^nre  in  the  same  man- 
ner as  al>ove  stated  fi>r  the  ttital  acidity  by  multiplying  it  V>y  0.rH)3fi5, 

2.  Method  of  3ioeriie.r"  aiul  liooM.'* — The  degree  of  acidity  of  free 
hydrochloric  iwu\  is  here  determined  either  by  Congo  pai>er  or  by 
one-i>er-cent.  Congcvrcd  solution,  Ix^th  of  which  aro  indicators  which 
turn  blue  in  t)je  presence  of  free  acid.  The  deciuormal  soda  solution 
is  then  added  until  tho  blue  color  lM>gins  to  turn  red.  Boas  bikes  5 
c.c.  t>f  the  filtrate  and  5  c.c.  of  the  watery  ('ongo-red  solution  (one 
per  cent).  I  mys*»lf  add  only  ono  or  two  drni>3  of  the  same  solution 
to  tlie  Eltrate.     The  estimate  is  made  in  the  way  above  mentione<l, 

3.  Twpfci's  Mdluxh** — Toopfer  makes  use  of  diuiotliylaniidoazo- 
lienzol  in  a  half-i>er-cent  alcoholic  solution  for  the  recognition  and 
the  estimation  of  the  amount  of  free  hydrtKThloric  acid.  Hydro- 
chloric acid  even  iu  small  <iuantities  gives  a  red  color  with  this 
iudicat<ir.  The  deciuormal  solution  is  added  until  the  retl  color  dis- 
a]>|)ears  and  a  flight  yellow  color  arises.  This  motlioil  lias  l>eeM 
thoroughly  studied  in  this  country  by  J.  Friedenwald  and  is  highly 
recf>mmendiMl.  From  my  own  experience  I  would  recommend  tlie 
method  for  the  (|uantitative  determination  of  free  HCl,  only  after  the 
prestf^nt^  of  the  latt+^r  \\i\h  l>:en  first  demonstrated  by  Guenzburg's 
iRBt;  for  lactic  acid,  if  present  in  considerable  quautityi  may  also 
give  a  fjoHitive  r*>action  with  Toepfer's  solution. 


Ktiiimofum  of  Vondnmrd  HydrtH'hIorir  Arid, 

The  comhiiml  hydrochloric  acid  may  l>e  <letermiue<l  according  to 
Toepfer  by  titrating  with  alizarin  until  the  api>earance  of  a  violet 
color,  and  detluctiug  the  found  acidity  from  the  total  midity  witli 
|ibonolphthaleiu  as  au  indicator.     Ttjepfer  asserts  that  alizarin  ia 
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sensitive  to  nil  the  elements  comprising  the  acidity  except  to  the 
conihiiieil  h\ ilrfK-Lhnic  ui-id. 

lu  cuHe  free  hydrochloric  acid  ia  absent,  and  it  should  be  inipor- 
taut  to  Ascei'tfiin  whether  combined  hydrochloric  Jicid  is  present,  the 
followin>^  method  8ngK*^Jsted  by  Sjoeciuist"  and  modified  by  Ewald'* 
limy  Imh  miplied.  Ton  cubic  centimetres  of  the  filtrate  lire  mixed  with 
abont  one-half  gram  barium  carbonate  in  a  platinum  capsule.  The 
fluid  is  then  evap^trattMl  to  dryness  and  retlnceil  to  ashes.  After  cool- 
ing, the  residue  is  dissolved  in  hot  water  and  tiltei*ed.  Several  drops 
of  a  concentrated  soda  solution  are  now  added  to  the  Eltrate.  If  the 
fluid  remains  clear,  hydrochloric  neid  is  totally  al>sent.  If  a  precipi- 
tate forms  after  the  atldition  of  the  sinhi  solution,  then  the  amount  of 
the  procipituto  will  allow  us  to  judge  approximately  of  the  quantity 
of  combineil  hydrochloric  arid. 

The  presence  as  well  as  the  (piantity  of  acid  salts  are  best  deter- 
mine^i  by  Leo's"  methtKl.  A  few  drops  of  the  filtrate  are  put  iu  a 
watch  glass  ami  a  small  ainonnt  of  jwiwdered,  chemically  pure  cjdcium 
cnrltonate  is  added,  the  mixture  is  stirred  with  a  glass  rod,  and  the 
reaction  is  testetl  with  blue  litmus  ]>aper.  If  it  turns  red,  then  acid 
sjilts  are  present,  f<»r  the  calcium  carbonate  combines  only  with  the 
fnn^  acids  but  not  with  the  acid  salts. 

Leo*8  methxi  for  determiniuK  the  quantity  of  free  and  combined 
hydroehloric  acid  is  liasod  on  the  i>riuciple  that  c^dcinm  wirbonato 
neutralizes  free  and  combined  hydnx'hloric  acid,  but  not  the  acid 
Wilts  at  ordinary  temperatures.  As  Uie  degree  of  acidity  of  acid 
phospliates  is  hi^lier  when  calcium  chloride  is  present,  and  iuivsniuch 
as  this  salt  is  always  dovelojMHl  iu  small  quantities  afti^r  the  addition 
of  calcium  carbonate,  Leo  determines  the  acidity  before  and  after  tlie 
addition  of  the  latter,  having  added  calcium  chloride  to  both.  He 
pr<:»ceed.s  us  ff)Ilows: 

After  the  se|iurati(m  of  all  oiid;auic  acids  from  the  filtiibte,  10  Co. 
(first  portion)  are  taken,  and  •">  c.c.  of  a  concentrated  c«lt'ium  chlo- 
ride solution  added,  and  the  de(ir(»e  of  acitlity  is  determined  by  phenol- 
phthalein  and  a  decinormal  sotlium-hydnite  solution.  Fifteen  cubic 
centimetres  df  the  tiltrale  of  the  g;iHtric  cont<»nts  (second  portion)  are 
Af;ain  biken,  and  mixed  with  jMiwdered,  chemically  }»ure  calcium  car- 
lionate  and  filtenMl.  Of  this  filtrate  10  c.c.  are  taken  and  placed  in 
a  Ivottle  i»rovided  witii  a  rublwr  stopjter  in  which  are  inserted  two 
ghtsH  tulH*s,  <»ue  short  and  the  other  reaching  down  nearly  to  the  lM)t- 
toiu  of  the  l»ottle.  To  the  upper  cud  <^>f  this  lon^  glass  tube  is  att:u*hed 
a  pie(*e  of  rubber  tubing  terminaiing  iu  a  bulb  by  means  of  which 
air  can  Ik*  intnHlnt*d  into  thi*  bottle.  AfU*r  the  air  lias  lieen  blown 
iu  for  8OU10  time,  iu  order  to  drive  out  the  caibouic  acid  that  has 
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fiinued,  tb©  acidity  of  the  Bolutiou  la  iletermined  with  pLf^Dolphthii- 
I'^in  and  decinonwal  Brwlium  livilnito  solution.  By  suhtiactinjjj  the 
figure  of  aridity  obtained  iu  the  seeoml  jw>rtion  from  that  ohtainml 
in  tho  firflt,  we  have  the  niuount  of  aridity  rorresi>onding  to  the 
free  and  combined  hydrochloric  acid. 

If  no  organic  acids  liavo  Ix'cn  present  in  the  filtrate,  the  lant  ob- 
tained iigure  isubtracted  from  the  toUd  acidity  will  ^ire  the  fpiautity 
of  a<Md  saltfi. 

Dnriug  the  la«t  six  or  seven  yearn  a  host  of  niethodn  have  l)een 
de8cril>etl,  servin^^'  the  jmrpofte  of  determining  aual\  tically  eitlier  tlie 
free  and  the  combinetl  hydnKhI<»ric  acid  or  the  chlorides.  We  need 
only  mention  the  nn»th<Hls  of  Sjoe4|nist/'  Winter-Ha\em.*  Martins 
and  Luettke,"  Hehner-Seenniu/'  AH  of  the.se  are  quite  complicated 
and  far  from  iKMiig  exact.  It  liaH  lieen  found  that  th<^  f^tiMtritr  con- 
tents contain  c^msiderablo  cjuantities  of  ammonia  (NH.'i  in  the  form 
of  ammonium  rhioriile  iNH,*'!).  All  the  methodH  mentioned  are 
bjiseil  ou  renults  obtjiined  under  the  aiiplicatiou  of  heat,  uotwith- 
ataudiu^  the  fact  that  the  latter  will  lead  to  tlie  evajniration  of  aui- 
Dioiiiji  and  the  formation  of  free  hydr<K'hloric  acid.  The  error  which 
tbu»  ariseH  merely  from  this  circuniHtj&nce  exceeds  ten  per  oeut. 
(Rojjenheim,"  H.  Stnows,**  ami  others).  But  besides  the  errors  of 
thene  analytical  methodn,  it  has  lM>eu  found  by  the  uioHt  eminent 
antJiors  that  in  reference  to  treatment  and  diagnoHia  we  do  not  derive 
from  thefte  testn  any  moi-e  dabi  than  from  the  simple  method  of  titra- 
tion and  determination  of  fnie  hydrochloric  acid  (Honi^maun,*"  von 
Noorden,"  H.  StrausH,  Rosenheim).  For  thia  reason  we  do  not 
tliiok  it  netressary  to  ^ive  a  det^tiled  a<*(*ount  of  these  aualytionl 
methods.  For  practical  pur|M>Ht^H  the  determination  of  the  total 
acidity  (a=acidity).  of  the  free  hydrochloric  aciil  (/=ac.idum  hydro- 
chlnricum  lil»eruml.  and  the  qualitative  test  fur  lactic  acid  as  above 
detailt^d  will  sulhce.  In  some  inKt;inceK  I^eo's  method  may  also  l»e 
applied;  in  this  way  the  quantity  of  combined  hydrtH'hloric  acid 
(r=acidnm  h\<lrot*Idori(*nm  condiinatnTii)  ami  tho  t]mintity  of  Jicid 
salta  uiav  Ite  JUk-eitaiued. 


Contraindxcntiona  to  the  U»e  of  the  Stomach  Tntic. 

Tlie  application  of  the  tnl>e  is  not  advisable  in  cases  of  rei-ent 
liemorrha^e»,  no  matter  whether  from  ttie  stomach  or  fri»m  the  Inn^s, 
in  all  casen  of  fresh  ulcers  of  the  stomach,  in  cases  of  aortic  aueur- 
yMm,  and  in  markedly  cjudiectic  and  debilitjitcd  iH*i*Hons.  In  cases 
in  which  there  is  a  mere  suspicion  of  an  ulcer,  some  antliors  emphiy 
the  «K)ft-rultl>cr  tuU*,  while  others  are  oppusoil  Us  ita  use. 
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Other  Mefhmht  of  T^Bilng  the  QftMr'tc  Sva'ttion, 

Notwitliataudiug  tbe  great  importance  of  fche  results  derivwl  from 
cliemical  amdyHlH  of  the  stomach  cout^uts  obtained  by  means  of  the 
8oft-rul)lH?r  tuljo,  thiw  comi>aratively  new  methwl  has  as  yet  not  gen- 
erally bt*en  adopted  by  the  medical  ]»rofe8sion,  for  the  reason  that 
the  examination  by  mefuis  of  the  tnbo  is  often  unpleasant  and  re[)iig- 
nant  to  the  patient.  Moreover,  some  patients  al>Bolutely  refuse  to 
uudergo  this  meth*jd  of  examination.  To  obviate  these  ditiiculties 
several  other  raethmla  have  been  devised. 

1.  Gtwnzhtit'ifs  Jfcfhifif,*' — The  patient  HwallowH 0.2  gm.  itotassinm 
itxlide  eneloseil  in  a  small  rublK^r  biig  fjistened  with  tibriu  threjulH. 
After  the  disintegration  of  the  fibrin  by  digestion,  the  rubber  bag 
opens  and  the  potassium  ifnlide  is  now  set  free  and  ready  for  absoriv 
tion.  As  HCHin  as  itxliuo  is  detected  in  the  saliva,  we  are  sure  that 
the  fibrin  has  been  digested,  and  from  ibis  liueuzburg  concluded  tlie 
presence  of  hydrochloric  acid.  Thie  metluxl  though  ingenious  is 
not  ailapfced  for  practical  purposes;  for  while,  on  tlie  one  hand,  it 
necessitates  examining  of  the  saliva  for  quite  a  f^eriotl  of  time  (one  to 
two  hours),  on  the  f>thcr  the  appearance  of  iodine  in  the  sjdiva  does 
not  cimdusively  prove  that  the  dlnin  has  l>een  digested  in  the  attun- 
nvh,  Tlie  rubber  Iwig  may  have  esca[)ed  into  the  intestines,  the 
fibrin  may  have  been  digested  there,  and  the  ]»otas8ium  io<lide  al>- 
8orl>ed.  Thus  wo  cannot  reach  any  decisive  conclusion  as  to  the 
condition  of  the  gruttru'  secretion  by  this  metliod.  The  same  remarks 
apply  to  Hahli's  method,  which  corresponds  in  most  respe<?ts  to  the 
one  just  descril>e4l. 

SiHithitizoiit-  Edintjn'  H  Sfmntjr  Mr/hod. — Eilinger"  fastened  a  small 
sponge  to  a  silk  thread  which  he  cauHe<l  his  ]iatient  t^»  swallow. 
After  several  minute.s  he  withdrew  the  sponge  from  the  stomach,  and 
after  scpieezing  it  out  examined  the  fluid  so  obtained  for  hydnM'hlurie 
acid.  This  method,  wliich  had  In^en  practised  lx*fore  by  Hpallanzaui, 
is  defetttive  in  the  folh^wing  particulars:  1.  Tlie  s]Mmge  is  partly 
squeezed  out  during  its  withdrawal  thnuigh  the  narrow  imssagen 
(cardia  and  intioihis  fesophagi),  and  thus  much  of  the  gastric  cou- 
U^uU^  is  l(»st;  2.  It  nbsnrlis  some  of  the  secretions  of  the  (esophagus 
and  pharynx,  autl  thus  the  few  remaining  drops  of  gastric  c(mtents  in 
the  sp<»nge  are  impure  (that  is,  mixed  with  other  fluidw)  and  some- 
times are  alteivd  in  their  <'hcmical  state. 

Stfumnh  Ihifkrt  {Eiuhoni),**—'V\\o  bucket  consists  of  a  small 
ciipHul4^Mha|>eil  vessul  (IJ  cm.  long,  J  cm.  wide)  made  of  silver;  on 
the  top  there  is  a  large  o|>eniug  surmounted  by  an  arch  to  which  a 
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silk  thread  is  tied  (Fij^:.  21),  aud  a  knot  is  mode  in  tlio  Intt^r  at  n 
distance  of  sixteen  inches  from  the  iittachment. 

In  order  to  ohttiin  n  Haniple  of  the  stoiiinch  contents,  we  profi^ecl 
foUowH:  Tho  bufkft  ia  diiJiKHJ  into  hikewarui  water,  tiUetl  and 
emptied  (this  sen'ea  to  make  the  inside  of  the  veHHel  inoint,  hd  that 
it  will  more  easily  take  up  the  contents  of  the  stomach).  Then  the 
jMiticnt  is  aske<l  to  oj>en  his  mouth  widely,  and  tlie  Imcket  is  ])lacpd 
on  the  nxjt  of  the  tongue  (almost  in  the  pharynx) ;  tiie  patient  should 
n(»w  swallow  once  or  twice.  The  vessel  iiftor  a  short  timo  (one  to  two 
minutes)  enters  tlie  strimacli.  As  soon  as  the  knot  of  the  thread  is 
at  the  lips  the  buek«>t  is  in  tho  st<jmiich,  for  the  distance  from  the 


91.— Tlw*  SlomAch   Buvk«t   tViiuhoru),  1, 
Snull  HMe;  S,  lancn  ulte;  &,  top  vtevr. 


t'Mti.  at.— 'I'lM*  SioniAcli  Buck«l  Set. 


teeth  to  the  cnrdia  is  usually  sixtef^n  inches.     The  vessel  is  left  there 
for  altout  1a\'e  minutes  and  tlien  withdrawn. 

During  the  withdrawal  of  the  apiMiratus  a  rosiHtanco  is  usually 
felt  at  tho  inti-oitus  cesophagi.  To  overcome  this  dilficulty,  when 
the  apiiaratus  is  at  that  narn>w  ]K)int  the  patient  should  swallow. 
By  the  act  of  swallowing  tlie  larynx  is  pushed  forwards  and  Ufw 
wards,  and  thus  the  passage  is  free  autl  tho  bucket  cau  be  withdrawn 
easily.  If  the  stomach  is  not  empty,  the  bucket  leturus  filled  and  the 
mut  is  suihcieut  for  making  various  important  tests.  In  [people 
Fering  from  an  abundant  secretion  of  the  mucous  membranes  the 
backet  might  l»ecorae  filled  with  mucus  before  entering  the  stomach. 
and  then  in  emptying  the  vessel  one  would  find  dear  mucus  instead 
of  chyme.  In  such  cases  it  is  necessary  to  make  the  trial  again  and 
to  cover  tlie  o|>eiiing  with  a  thin  gelatinous  capsule,  which  kee[>s 
away  the  mucus  from  the  vessel  on  its  way  to  the  stonnwh;  there  the 
CA[>Rule  is  dissolved  and  the  stomai'h  contents  cau  now  enter  the 
Apljuratua.     Ou  its  return  from  the  stomach,  the  bucket  being  filled, 
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the  mucus  canuot  to  any  extent  euter  iuU}  it.  The  best  time  for 
obtainiug  a  sample  of  tbe  stomHcb  oouteutM  is  oue  bour  aftor  Ewald'u 
teat  breakfast. 

Tliis  way  of  obtaiuiug  a  small  quantity  of  gastric  couteuts  for 
examinatiou  does  not  ^\vo  acy  tnmble,  nor  does  it  cause  any  exei'tion 
to  tbe  imtieut.  Eveu  in  ulcer  of  tbe  stomacb  tbere  is  no  danger  wbat- 
ever  from  bomorrbage  as  a  cousetiuence  of  the  examination.  For 
this  reason  tbe  metb*xl  seems  to  l»e  especially  adapted  to  all  cases 
wbero  tbern  in  Huspjcion  of  an  ulcer  in  tbo  stomacb,  and  wbere  we 
desire  to  avoid  tbo  tul>e.  It  is  jdso  suitjd)le  for  tbe  general  i>rac- 
titioner  wbo  diK^s  nut  intend  to  make  an  exm^t  analysis  of  tbe  gastric 
contents,  but  who  desires  to  determine  whetber  tbere  exists  free 
hydrochloric  acid  or  not.  The  gastric  contents  withtlrawn  in  tbe 
bucket  are  examined  directly,  without  being  filtered,  in  tbe  following 
way: 

1.  By  means  of  blue  litmus  paper  it  can  be  determined  whether 
the  contents  are  tu'id;  if  so  tbe  jmjter  turns  red. 

2.  With  Congo  paper  whether  tbere  are  free  acids  or  only  acid 
salts;  tbe  presence  of  free  acids  turns  Congo  pa|}er  blue,  otherwise 
the  CVmgo  color  is  not  changed. 

3.  If  there  are  free  a<^ids  it  is  necessary  to  find  out  whether  there 
is  hydrochloric  acid  present  or  not.  For  this  ]>ur]>ose  take  one  drop 
of  tbe  contents  and  one  drop  of  (Tuen/Jnirg's  s(^lution  and  mix  them 
thoroughly  in  a  white  porcelain  dish.  Tliis  dinh  is  now  heated  over 
an  alcohol  lamp;  when  the  fluid  evai>orate8,  a  cherry -red  color  a|>- 
I>ejirs  in  tbe  same  spot  if  hydrochloric  acid  is  present  eveu  in  a  very 
small  amount. 

4.  The  amount  of  hydrocblr>ric  acid,  or  the  acidity,  can  l>e  approx- 
imately iletermined  by  gradually  diluting  oue  drop  of  the  contents 
with  water  until  tbo  alx>Ye-montioned  Ouenzburg's  reaction  for  hydro- 
chloric acid  1)ogins  to  disappear  in  the  diluted  fluid.  Normally  the 
stomach  cf)iit^nts  can  l»e  dilut^l  from  eight  to  ten  times  and  yet 
show  the  Guenzburg  reaction.  In  this  way  cases  where  Me  are  able 
to  dilate  only  five  times,  or  eveu  less,  must  he  considered  as  cases  of 
Hubacidity  (too  small  an  amount  of  acidity),  and  cjusos  where  we  are 
able  to  diluto  nion?  than  twelve  times  as  cjises  of  hyperacidity  or 
HUperacidity  (too  great  an  amount  of  acidity).  lu  cases  where  no 
acidity  whatever  is  found,  w»»  shall  biive  to  deal  with  anaridily. 

5.  Pepsiu  and  rennet,  the  two  ferments  of  the  stomach,  genenilly 
accompany  eiwli  other,  and  we  cjin  conclude  by  the  presence  of  one 
that  c»f  Iho  otbi<r.  We  prove  the  presence  of  the  ferments  by  making 
th*.»  following  test  for  the  rennet  ferment:  Two  drops  of  the  stomach 
contents  ai*e  mixed  with  about  2  c.c.  of  milk  ami  kept  either  in  a 
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warm  place  or  iu  a  glass  with  warm  water.  If  rennet  be  present  the 
milk  will  iH'como  curdled  iu  ul>uut  ton  or  twenty  uaiuuteH. 

Dr,  Dickinson,'*  of  Erie,  Pa.,  htis  made  a  comparative  study  of  the 
results  obtaine<l  after  an  exaniination  by  means  of  tbo  tube  and  a 
minute  analysis  of  the  filtered  gastrii'  contents,  and  the  result  gained 
after  examination  witb  a  stomach  bucket  and  the  coni*se  method  of 
analysis  just  described.  He  examiuetl  thirteen  persons  by  means  of 
both  methods,  and  found  that  the  results  harmf»nize<l  pretty  cltwely. 
The  degree  of  acidity  corresponded  quite  accurately  to  the  figure 
obtained  by  dilution. 

The  examination  with  the  tube  is  as  a  rale  preferable  to  that  with 
tlie  stomach  bucket,  as  the  quantity  of  gastric  contents  obtained  with 
the  former  ia  certainly  large,  and  i>ermits  a  more  detailed  examiua- 
liou.  ^Tienever.  however,  the  examination  with  the  tube  is  contra- 
indicated,  or  when  the  patients  refuse  its  introduction,  the  examina- 
tion with  the  bucket  will  certainly  be  able  to  I'eplace  the  tul»e  and 
to  afford  us  more  thorough  information  as  to  the  secretory  fuuctioofi 
of  the  stomach. 


DeierminaHon  of  the  Quantiiy  of  Ch^e  ivithin  the  Stopnavh, 

The  quantity  of  chyme  can,  as  a  rule,  l)e  determined  by  having 
tlie  [ULtieut  empty  the  contents  of  his  stomach  through  tlie  tube  by 
melius  of  the  expression  method.  The  quantity  can  then  be  directly 
measured,  and  will  give  the  exact  tigure  of  tlie  gastric  contents,  pro- 
vided we  are  positive  that  the  stomach  is  now  empty.  This  may  be 
determined  by  blowing  air  through  the  same  tulje  into  the  stomach; 
if  no  bubbling  sound  is  heiird,  but  merely  the  sound  prtxluced  by  the 
air  striking  the  gastric  walls,  the  organ  may  he  regiirded  as  empty. 
Ocx-asiomdly,  however,  it  is  qmtei  difficult  to  withdraw  the  entire 
<|aantity  of  gastrie  contents  (es])ecially  iu  cases  of  dilatation  of  the 
Btomaoh  with  stenosis  of  the  pylorus).  In  the  latter  instance,  the 
quantity  of  the  gastric  contents  can  l>e  ascertaiueil  by  the  pnn^edure 
dc»cril>cd  by  Mathieu  and  liemond.'"  Tliis  is  done  in  tlie  following 
manner:  Some  time  after  a  meal  a  small  ]>ortiou  of  the  c<intentA  ia 
obtainetl  by  the  ordinary  expression  method.  Then  the  tube,  while 
atill  iu  the  Kt4)m}icti,  is  attached  to  the  funnel  arrangement  (ordinarily 
n»otl  for  lavage)  and  a  certain  quantity  of  water  (usually  20<J  c.c.)  is 
CtounHl  into  the  stomach.  By  raising  the  funnel  up  and  down  several 
times  and  by  having  the  jtatient  shake  his  alxlomen  thoroughly,  a 
complete!*  mixture  of  the  ingested  water  with  the  contents  is  soon 
■ccompiiHhed.  Another  |M>rtiou  of  Ihe  mixed  gastric  contents  is  now 
obtiuued.     By  determining  the  degn^  of  acidity  iu  the  tirst  and 
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Becoud  portiouA  sefiaratelv,  the  amoaiit  origiuallv  conUiiued  in  the 
Htotuach  cao  be  easily  found,  according  to  iLe  followmg  calculation: 
If  X  repi*etM3nt«9  the  quantity  which  wan  originally  in  the  stomach, 
a  the  degree  of  acidity  of  the  first  obtaine<l  portion,  a'  the  degree  of 
acidity  of  the  second  portion,  and  7  the  quantity  of  water  which  has 
been    iugeHted,   tlie    following    equation    can    now  he  eHtabliahed: 


az=»'i4-B(|.  or  xU— ft )  ~a  c|.  or  x: 


»M 


that  is,  the  quantity  originally  in  the  stomach  is  ecjiial  to  the  number 
of  cubic  centimetres  of  water  i>oured  into  the  8t4>mach,  multiplied  by 
the  df*gr«Mi  of  acidity  of  the  second  i>ortion,  divided  by  the  figure 
resulting  by  deducting  the  degree  of  acidity  of  the  second  portion 
from  thjit  of  the  first. 


Almormal  ConMifueiits  of  the  Gaxtnc  Contents. 

The  gastric  contents  are  sometimes  mixe<l  with  some  abnormal 
)>roditctH,  which  may  be  of  impurtnuce  with  reganl  to  diagnosis. 
They  may  contain  mucus,  bile  and  intestinal  juice,  blo<xl,  or  pus. 

MmtiiSj  if  present  in  considerable  quantity,  is  easily  recognized. 
It  usmiUy  occupies  the  upper  piirt  of  a  fiuid,  presents  a  more  watery 
color,  and  can  be  lifted  partly  fi*om  the  surface  by  means  of  a  glass 
nxl,  on  acwmnt  of  its  adhesive  quality.  If  it  is  present  only  in  small 
(|UJUititiee,  itM  existence  in  the  gastnc  filtrate  is  beat  revealetl  by  add- 
ing a  fewdr<j|»8of  dibitejw^etic  acid,  wliich  then  forms  a  characteristic 
preci]>itate,  settling  i>d  the  bottom  of  the  vessel. 

8mal]  <|uantities  of  inU  and  ittttuttimitjuwe  in  the  stomach  are  often 
met  with,  even  normally,  in  (examination  of  the  patient  in  the  fasting 
condition.  The  tulw  pn>bably  produces  a  slight  regurgitation  of  the 
duodenal  contents  into  the  stomach.  The  frequent  occurrence  of  con- 
sidi^ruble  qtlnntiti1^H  of  bily  aiul  iiitcHtinul  juice  within  the  stomach  is 
always  due  to  some  abnormal  comlition,  either  to  a  relaxation  of  the 
j)yh>rus  or  to  a  stenosis  of  tlie  ducKlennm,  situated  below  the  mouth 
of  the  bile  duct.  The  presence  of  bile  is  e^wily  noticed,  either  by  its 
g(»ldcn-yeIlow  color,  or  (if  mixed  with  gastric  juice)  by  its  more 
groimish  as|)ect.  Wlienever  there  is  donbt  as  to  the  presence  of  bile, 
tlie  urtual  test  which  serves  for  its  detection  in  tlie  urine  may  be 
ai)plttH], 

Tim  presence  of  intestinal  juice  is  recogni/.e<l  by  its  characteristic 
ferments:  trypsin,  amylopsin.  and  steapHin. 

1.  Till'  Hitrat*!  is  mixi^l  with  one-f)er-cHnt.  solution  of  carbonate  of 
Hodium  until  it  han  a  decidedlv  alkaline  rejictiou.     A  flake  of  fibrin 
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is  tbeu  added  to  the  filtrate^  wbicli  in  kept  iu  a  wann  plaoe  for  qniiAi 
a  while.     Th**  tibriu  will  be  dissolved  by  the  aiHiou  of  the  trypsin. 

2.  Starch  will  l)e  chauged  ivU^  maltose  by  the  action  of  the 
amylopsLn. 

3.  To  a  Hiiiall  i)ortiou  of  niilk  add  a  droj)  of  blue  litmuH  tincture 
and  a  few  cubic  centimetres  of  the  neutralized  tiltiate  and  keej)  at 
blood  teni[)erature.  The  pi*eHeuce  of  steapsin  very  soon  changes  the 
blue  color,  and  the  milk  becomes  slightly  reddish  (caused  by  the  de- 
comi>osition  of  the  fat  into  the  fatty  acids  through  the  steafjsin). 

Bftxtii,  if  present  in  considerable  quantities  in  the  gastric  contents, 
ifl  ver>*  easily  recoguizetl.  Fresh  blood  can  hardly  Ija  mistaken  for 
anything  else,  if  present  oven  in  small  quantities.  The  gastric  con- 
tents cnutaining  blo*^l  invsent  either  a  reddish  or  (if  the  blootl  is  not 
fresh)  a  slightly  brownish  or  coffee-gi-ound  color.  Occasionally,  if 
the  blood  is  present  in  large  quantities,  the  contents  may  api>ear 
black.  The  dotei-tion  of  blood,  when  the  gastric  contents  do  not  pre- 
sent the  ap|>earanees  just  mentioned,  must  be  mmie  iu  tlie  following 
manner : 

1.  A  droi>  of  the  contents  may  be  examined  uud«r  the  microscof»e 
for  the  presence  of  red  blood  corpuscles. 

2.  If  the  presence  of  fresh  blooil  is  suspected  the  filtrate  of  the 
gaatrio  contents  may  be  directly  examineil  with  the  spectroHcti]>e. 
Blood,  if  present,  will  shiiw  the  two  lines  of  oxyhemoglobin.  If  the 
blood  is  not  fresh,  or  if  the  gastric  contents  contain  a  considerable 
<iuautity  of  free  hydr<x*hloric  acid,  then,  according  t4>  Welder''  and 
Boas."  the  onliujiry  examiuatiou  with  the  si>ectro8coi»e  would  not 
slutw  the  presence  of  blotxl,  as  the  hematiu  is  not  soluble  iu  the  til- 
irate.     H.  Weber  therefore  suggested  the  following  procedure: 

3.  To  the  gastric  filtrate  add  a  fow  cubic  centimetres  of  concou- 
txatcd  acetic  acid,  and  shake  thoroughly  with  sulphuric  ether.  The 
latter  presents  a  Tokay  wine  color  if  hemoglobin  or  hematin  is 
l>re«ent, 

4.  Heller's  Bh^od  Teat.  A  small  (puiutity  of  the  gaatrie  filti-ate 
iu  a  test  tube  is  mixed  with  the  same  (lunutity  of  normal  urine,  and 
Bodium  hydrate  aolution  is  added  until  a  decided  alkaline  reaction  is 
oblained.  The  tube  U  now  heate<l  over  the  spirit  lamp  until  it  l)6gius 
io  boiL  The  ap|x>arance  of  a  flaky,  dark-red  sediment  proves  blood 
(the  reActiou  consists  in  the  formation  of  hematin  and  its  combina- 
tion with  the  precipitated  jthosphates). 

5.  Schoenl>ein-Almen*s  Bloml  Te«t.  An  emulsion  of  ecjaal  jmi'ts 
of  freahly  prepared  guaiac  tincture  and  oainizml  oil  of  turpentine 
(i.r,  old  oil  of  turiK>ntine  that  has  IxtMi  »*x.pos»ul  to  the  air)  is  poured 
intu  a  tube  over  the  gastric  filtrate:  A  white  ring  forms  at  the  point 


154 


EINHORN— DISEASES  OF  THE  STOMACH. 


where  botb  tuLEtores  meet,  wLich  riug  aaHUiues  a  Prussiuu  blue  color 
if  lienioglobiD  is  ]»reseut.  IiiHtead  of  ozonizecl  oil  of  turpentine  the 
following  solution,  which  wus  proposetl  by  Hiwhnerfeld,  may  Imi  used: 


Acitli  acetic]  gluciallK, 
Aquffidest..     .... 

Tercbinlhin.  et  spirit,  vln.  rectif. 


I 

&&  too 


G.  Teichmann's  Hemin  Test.  A  small  cjiiantity  of  the  fjAstric 
contents  is  evaporated  in  a  porcelain  dish  over  a  spirit  larni>,  A  small 
imrt  of  the  renidue  ih  plmuMl  on  an  object  glass  luul  nii\cs^l  ^vith  a 
small  quantity  of  pulverized  common  tid)le-salt,  A  drop  of  glacial 
acetic  acid  is  poured  over  it,  covered  with  a  cov«r  gbiKS,  and  filightly 
heated  over  a  spirit  lamp  until  small  bubbles  Ix^gin  to  rise.  Another 
drop  of  acetic  acid  is  now  again  mldeil,  and  the  Bi)ecimen  is  oxamined 
under  the  microscope.  The  j>re8ence  of  hemin  crystals  (rhomlK)id 
shapo  and  beautiful  reddish  color)  proves  l»lood. 

7.  Korczynski  and  Jaworski's  **  Blood  Test.  A  small  qmintity  of 
the  filtered  residue  is  placed  in  a  small  porcelain  ilisli,  a  traoo  of 
chlorate  of  potassitim  and  a  drop  of  concentrated  muriatic  aci<l  are 
added,  and  the  mixture  is  slowly  heated  over  a  spirit  lamp.  vVfter 
all  the  chlorine  gas  has  escai^d,  one  to  two  dn^ps  of  a  dilute  solution 
of  potassium  forrocyauide  are  added;  a  distinctly  blue  color  (Berlin 
bine)  arises  if  blood  is  present. 

PttM, — Pus  is  very  seldom  found  in  the  gastric  contents.  It  is 
recognized  by  its  characteristic  appearance  under  the  micr*j«coi)e. 


Microscopical  Examination  of  (he  Gastric  Contents. 

The  microscopicHl  examination  of  the  gastric  secretion  found 
when  fasting  shows  normally  some  epithelial  cells,  m-M  nuclei,  mucous 
corjiuscles,  amorphous  material,  some  micro-organiHtos  (see  Fig.  23), 
The  occurrence  of  snail-like  cells  in  cases  of  hy{>en»hlorhy4lria  was 
first  described  by  Jaworski,"  who  considered  them  a  great  rarity; 
Boas,'*  on  the  other  hand,  is  of  the  opinion  that  they  are  of  fre- 
quent tK*cun*ence.  The  latter  writer  considered  thoni  as  substanccH 
which  have  developeil  from  the  mucus  under  the  influence  of  the 
gastric  juice.  I  C4iucur  with  Boas  in  his  statement  that  the  smiils  are 
fre(|uently  found,  and  I  would  add  that  they  may  also  be  found 
in  patients  not  troubled  with  hyiierchlorhydria.  I  found  thera  once 
in  n  patient  with  normal  secretion,  and  once  in  some  fluid  which  had 
been  oV^tained  from  the  u^Hophagus  of  a  jiatient  sutl'ering  with  cancer 
of  the  cardia.  The  snail-like  cells  loay  lie  separately  or  in  groups 
(see  Fig.  24). 
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The  microBCopiciil  exaiuiuatiou  of  tho  gastric  contents  at  the 
igbt  of  digeetion  (eitlier  one  to  one  and  a  buK-hourH  after  a  teut 
reakfajut  or  thive  to  fours  lioui*8  aft^r  a  test  <linuer)  will  alltjw  ns  to 
mlge  U*  a  cortiiiu  extent  re^jarding  tlie  way  th«  act  of  dig*»sti(»n  hoB 
progresses!.  Normally  only  a  few  stiircLy  granules  ui*e  found,  most 
f  which  have  already  lost  their  cliftractj>rifltic  Hpind  cnnfiguration. 
he  niU8cular  filnea  have  like^nse  already  undergone  deep  changes 
ml  do  not  show  diagonal  stripes.  Plant  cells,  fat  in  fine  globules, 
and  different  kinds  of  niicro-organisnia  are  found  in  small  munbera. 


»|a.  It,— A  SpcvlDitfU  ur  MumiH  In  thvCiiutric 
JmIv*  Obtained  froui  a  Patieoi  In  the  Fast- 
tuiC  Ouiiilltlon.  tthowlDKiuucouscorpuwIea, 
unar|ihoiMi  inaUirial,  auil  a  few  nplthcllal 


Flo.  24.-- A  Speciiiiuu  uf  Mucus  In  tlio  Gastric 
Juice  Obtaioed  from  a  i*atloDt  In  tbo  Kaatlnic 
GoodltlOD,  ahowlnic  stn^In  unall  fonufl  and 
Bonio  l}'fi]|f  in  j^ruiipti ;  aliM.>  auiorfjliuuii  iiiali»- 
rfal  and  a  tuw  epitlicllal  celUt. 


The  presence  of  a  large  amount  of  unchanged  starchy  granules  is 
xnoftt  fretjueutly  note<l  iu  cases  of  hyperchlorhydria,  while  unchanged 
muscle  fibres,  showing  the  diagonal  stri^ies  clearly,  are  founil  in  cases 
with  a  (liuiiuislieil  giistrio  secretion. 

The  different  varieties  of  micro-organiHras  found  iu  the  stomach 

vo  b«^n  thoroughly  studied  by  de  Bary,"  Miller,"  MacFadyeu," 

encki,"  Aliehnis,"  Tioas,"  and  others.     While  a  few  yeai-s  ago  it 

believe^l  that  no  uiicro-orgauisms  can  develojt  in  the  stomach 

containing  fnM»  bydrocblorie  acid  in  its  juice,   of  late  it  has  lx>en 

pn*)\en  by  several  authure  that  micro-organisms  n»ay  thrive  in  the 

tomaclt,  oven  if  it  contains  tao  large  a  quantity  of  hydr<M'hloric  acid 

oTt  in  other  wonls,  the  by<lnK'hloric  iicid  (of  the  gastric  juice)  does 

not  always  exclude  formentativo  processes  in  tlie  stomach.     Thus 

aufniiuin,*'  of  New  York,  Inis  de8cril>ed  a  cast*  in  whieh  a  condi- 

on  of  Iiypoehlorhydria  existtnl  and  in  wbich  the  motor  function  nf 

e  stomai'li  was  not  maikodly  disturl>ed.  but  which  notwithstanding 
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microscopically  gave  all  symptoins  f)f  fermentative  processes.  Tbe 
gastric  couteDts  always  contained  iiuDierous  li\'inK  Imcteria  of  variouH 
tyi)e«.     Dr.  Kaufmami  succeeded  in  Heimrating  the  eight  following 


FlO.  K.— A  8p(.viracn  of  Oiutrio  CooU<nU  lu  tbe 
riwtlng  Corhlltiou  frotii  I'nilrut  K,  wtlh  Vmrvi- 
oouuk  VoalhiniH.  a  atul  b  partljr  ill^r«-Kir<t  tiiiw- 
vie  flbrtw  ;  r,  Ktareh  t^numlea ;  d,  fat  Kkibuks ; 

r,  JAAMt  ivIU  ;  /,  RarotiiiK. 


Flo.  tiO.-A  StHHrliuuti  uf  Giutrie  Oonli^rt 
from  Pnllrut  with  Im-hoehyniin.  sliowhit; 
HorciDa*.  ycAMl  cvUb.  tat  Klobulee,  and  r»t 
L*r3-fltatB. 


Fia.  9r.— A  HiwclniRn  of  Gsfttrfc  Cont«ots  Ctw 
Hour  &rt«r  T«Mt  Bnwkfutt  (iHitt«Dt  wltli  hy  i>t?r- 
tfklorhrtSrt*}  ttbowlDi;  numj  unctuuitra<l  MiArch 
Cnumloi^  y*'^i  cmIIi,  mad  m  gnat  uuniber  of 
niloro-onpui  Ibbm. 


Kia,  IB«~A  Bpecliiien  *>(  Mucua  from  the 
QQK>|ib»frim  (from  «  luUlf^tit  with  c&rcloo- 
ni*  cATxitir.  C.  W. ).  sliottlnic  muctifl.  tec- 
terU,  fat«ude|iiUivIial  cells,  •OQM  of  Ibo 
Uttvr  grouped  toii:«tber, 


micro-organ ismH  from  one  sjMH'imim  of  tho  gawtric  conteutM  l>y  means 
of  rnlturf :  (1)  Ydh>w  sarciniv;  I'J)  whitoypiist;  (I^)  Micn^coeous  au- 
ninti/kcus   (Cohen);   (4)  Staphylococcus  cereus  albas  (Passet);  (5) 
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Bacillus  Hubtilis;  (6)  Bacillus  ruinosuR;  (7)  a  large  tbick  bacillus; 
(8)  a  8hDi*t  Ijocillus,  resembling  tbe  Bueillus  coli  eooiniuiiis. 

Boaa  hiiH  obrtervetl  several  caxes  in  wliioh,  uutwithsUmliii^  the 
pre.seure  of  hyi)erolilorliydria  there  wjus  a  tleconi position  of  tlie 
ftlboiuiuato  uf  the  food,  reaultiug  in  the  development  of  siilphurottcfl 
hydrogen.  I  have  lately  o]>8erveil  two  crises  of  this  nature  myself. 
lu  wises  with  abnormal  fermentative  pr^K-esnea  within  the  stomaeh, 
the  same  kinds  of  micro-organisms  are  usually  found  tis  iu  tbe  uorraal 
atomaeh,  only  iu  much  hirger  number  (Minkowski).**  Yeast  cells 
and  sarciuii*  ocrur  in  hirgo  numliers  in  cases  with  a  disturbed  motor 
fouetiou  of  the  slom;wh  ((Specially  isehochymia).  The  sareinra  veu- 
triculi,  which  were  first  described  by  Cbxxlsir  iu  184*2,  occur  in  cuV>es 
or  tetrahednms  (see  Fig.  2r>),  but  they  have  only  a  [lathoguomonic 
signiiicanoe  if  they  ap|)ear  in  very  large  numbers. 

Small  pieces  of  gastric  mucosa.  Iu  washing  out  the  stomach 
(esi»ecially  in  the  fasting  condition)  occasionally  a  small  i)iece  of 
gastric  mucosii  may  be  found  in  the  wash  water.  Such  a  smidl  piece 
may  also  be  found  (Kvasionally  in  the  gastric  contents,  when  examin- 
ing the  i>atient  after  a  test  breakfast  or  test  dinner.  Boas  "  was  the 
first  to  make  use  of  such  8i>eciiuen8  for  microscopical  examination. 
He  was  of  the  opinion  that  such  an  examination  i»ermits  one  t^>  juilge 
of  the  nii>rbid  anat^mic4il  condition  al  the  given  case.  A  short  time 
afterward  I  observed  that  in  some  cases  the  occurrence  of  small 
piece's  of  gastric  muc<»sa  in  tJie  wash  water  is  a  (Hmsbuit  phenomenon. 
The  numl>er  of  these  pieces  varies  from  one  to  four  (see  Erosions  of 
the  Stomach).  During  the  hist  five  yenrs  I  Imve  had  the  opportunity 
of  examiiiiug  a  great  num1>er  of  such  small  particles  of  gastric  mucosa, 
the  hirger  part  of  whirh  l>elonged  to  cjises  (»f  erfwions  of  tlie  stomach, 
the  remjuuder  to  varitms  other  affections.  Stich  a  piece  of  gjistric 
mucosa  l(M>ks  cpiite  red.  The  thickness  may  vjiry  from  one-half  to 
one  millimetni,  widio  the  size  ma}-  vary  from  a  large  jiin's  head  t<^ 
that  of  a  small  In^an.  Houietimes  they  are  found  emliedded  in  mucus. 
While  the  prcseiav  of  glands  iu  these  small  pieces  may  be  found  by 
examining  them  in  the  fresh  comlitiou  under  the  udcroscoi»e,  a  thor- 
ottgh  examination  can  be  un^le  only  after  a  sufficient  preparation  of 
these  particles  (hardening  in  ulcoliol,  emlH'dding  in  celloidin,  and 
staining  with  eosin-hematow  lin,  picnKVirmine,  methylene  blue,  and 
Ihiouin).  Tlie  accomimuying  illustnUions  represent  the  microscopic 
ptctunw  of  the  dilTenMit  ty|tes  met  with  in  this  examination.  For 
the  beautiful  execution  of  the  drawings,  I  am  indebted  to  Dr.  C.  A. 
F-bilH'rg,  who  made  them  from  my  s])ecimens  (see  Figs.  2iMi4).  Al- 
though I  think  that  the  microscopical  examination  of  these  pieces  of 
gaalric  niuci>sa  is  of  great  interest  and   may   occasionally   ht4p  ill 
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ostalilialiiuj^  tlio  diagnosis,  I  do  not  l>eliGVG  that  they  permit  u«  to 
judge  jiositively  iihout  the  origiual  affoctioii  of  tlie  stomach.  For  iu 
some  cttHes  I  Lave  noticed  in  tlie  niicroftcopical  picture  very  few  Hmnll 


<**^_ 


Fio.  SB.— A  Small  I'l  trie*  Mutiiaa 

(potlont     Mni.    It  riK   a  crv^ss- 

•eetlon   of  thn  x'ah^h  iiuiiiial  In  ap[M!>ar< 
■nee.     X  W». 


Tin.  W>.  — A  rk'L*B  of  Oanlric  IIucoha  (rnnn  |ni- 
tieut.  Mm.  K.  A.>.  ihowltif;  lN*Klnu(nf;  atrophy 
of  kUdUs  (small  palo  aroB*  within  tlM  glamU) 
and  eooiiective-ilMue  proliferation,     x  1B0. 


V^ 


Flu.  S1.-A  lieue  of  (iatMric  Muctiiui  (trom  ItK- 
V. ).  BhowInK  thit  monthH  of  glanda.  Ttio  pale 
fl^i(«  Ahou  lioffinninie  acropny  of  the  Klantlo. 
(Vmnm-itve-llMiie  {rrtillfmrntloQ  U  itmH  ahQwa 
In  tlM  lo»«r  part  nf  tlw  npfiolnM-n.     x  \10. 


rio.  (R.— A.  Pleoa  of  Gastric  Muooaa  (from 
patient,  B.  K..  with  carelnonuk  cardl«>>, 
hIiomIdk  dtf8lnK'tioii  of  ttie  K)*Bda  by  ooB- 
oectlvv-llsnje  prolireratlon,     X  ttX 


glniids,  the  wlmlrt  lii*ld  liiiviiig  tlie  iipi>eftnnico  cif  iitropby,  aud  Htill 
the  gimtrii'  s»HTrtif»n  wuh  porfertly  noriTial.  On  tlie  othnr  liand,  I  have 
had  a  patient  with  dislimt  Hvniptonis  of  chronic  gastric  (.atarrh  and 
diminitihed  gastric  secretion,  although  the  pieces  of  gastric  luucosu 
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found  in  tlie  wftsli  water  j^resented  a  i>erfectly  normal  appearauco 
(see  Fig.  2'.»). 

Particles  (if  tuniorrt.  In  the  gastric  contents  obtained  after  t^t 
mealn,  in  tbt^  voruitc*d  matter, 
in  the  wash  water  after  Lavage 
of  the  HtomJich,  or  within  the 
tube  after  au  exploratory  ex- 
aiuinatiim  small  particles  of 
tissue  may  bo  found.  These, 
if  examined  under  the  micro- 
scope, may  ocoAsionally  ro- 
Teal  the  nature  of  a  tumor, 


TiaM.— APIeceofGutrlcMucuMtrriHii       Fio.  M.^A  Pleca  of  Qutrto  Mucow  {.rruui  pailnnt 
|iftlh?nt,  R.   H.   D).     N(i  K^uiiU   vlnibln,  C.  0.),  showing  prolireration  of  gluida.     y  tSL 

only  »int!  ptnpty  ifiAOM  where  Kluiila 
hiwl  proTluiisljr  vxlKted.     X  9K 

whetlier  cancerous  ur  not. 
The  examination  is  of  import^ 
ftUce  if  a  rhararterifttitr  picture 
of  a  malignant  tvi»e  is  discdv- 
ered.  Most  fre<piently  such 
pie<rs  may  Im?  nhtained  in 
rases  of  cancer  of  the  cardia. 
1  ap]H'ud  a  drawing  obtnimnl 
from  a  sjiecinjeu  of  such  a 
small  piivetif  ciuu'iTous  tissue 
from  a  patient  with  cancer  of 
the  cardia  (Fig.  JJo). 

The  Almrrpiivt  FitiwtuiH, 

__         .  •        f  •  e    '^°-  ^--^   **■«=•  "'  Tumor  (fnjin    B.  Z  >  0»>lAlrw«1 

The  al»S<irittlVe  fuUctum  of    aftrr  Kxnmltmtlon  »rith  Sl.m.iM-h  Tiil».     Ill  rrtwii  coil 

th^  NtoulJU'll  is  USliallv  tcstisl    'l'*^"*  '^    A|i[M<«n'<1  \rhlt«>  ttiMl  ««ii  tlitcker  And  flrm«r 

by   renzotdt   and    Taber  s      aii  Ai>,iear>tk»«ur  «ivw>i«rcwriDoniA.    x  im. 
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method.  One  ttj  two  decigrama  of  potasHiuiu  iodide  are  adunaiutered 
in  a  gelatin  caijsule  aud  tho  saliva  ia  oxaruini^d  every  minute  or  two 
for  the  presence  of  iodine.     This  is  done  in  the  f^jlluwing  manner: 

Sti'ips  n{  Htarch  paper  (filter  paijcr  Maturated  with  astjirrh  Hdhition 
aud  dried)  are  moistened  with  the  saliva  of  the  ]>atieut  and  then  a 
dro]>  of  fnmiuji  nitric  acid  is  a<UW.  The  presence  of  iodine  f^ivea  to 
the  starch  paper  a  slightly  violet  or  Mue  color.  Under  normal  con- 
ditions it  takoB  as  a  nile  from  eight  to  iifU'f^n  minutes  until  t)ie  ap- 
pearance of  this  reaction  iu  the  Buliva. 

Herschell  *"  de8cril>ed  another  method  tif  estimating  the  al>8orptive 
power  by  means  of  a  capsule  containing  two  grains  of  i>owdere<l  rliu- 
barb.  If  the  stomach  l)o  normal,  this  should  appear  iu  the  urine  in 
fifteen  minutes;  it  will  give  a  red  color  with  liquor  ]>otas8ie. 

According  to  my  experience  the  alisor])tjvo  faculty  of  the  stomach 
should  always  l>e  examined  under  similar  conditions,  as  the  results 
will  materially  differ  wliether  the  test  is  ma<le  in  the  fasting  condition 
or  when  the  stomach  is  tilled.  It  seems  io  me  that  iu  many  instances 
writei-s  have  not  laid  much  streas  ui)on  this  point,  an<l  iu  thin  way 
have  come  to  wrong  conclusi<»nH. 

Motor  Fundkm, 

Under  motor  function  iw  a  rule  is  understood  the  peristalsis  of  the 
stomach  and  the  motion  of  the  ingesta  caused  thereby  within  tho 
organ,  as  well  as  the  transportation  of  the  food  fitim  the  stomm'h  into 
the  intestines.  I  prefer,  however,  to  distinguish  that  function  which 
Ben*e8  the  puri)ose  of  ex|H'lliug  the  gastric  contents  ( pr<Khore8i8) 
from  tho  men?ly  ims^hauical  motions  to  which  the  ingesta  are  suIk 
jected  within  the  organ  (auakinesis).*  This  latt<?r  function  wo  shall 
descrilws  later  on  undt^r  the  heading  of  mechanical  function. 

1.  The  oldest  methotl  of  ascertaining  the  c<mdition  of  the  motor 
function  of  the  st'^muurh  is  that  first  devised  by  LcuImi.  It  ccmsists 
in  washing  out  the  stomach  six  to  Reven  hours  after  a  large  meal 
(dinner).  Normally  tho  8t<mia<*h  is  found  empty  at  that  time,  that 
is  to  say,  all  the  fiM)d  has  ah-eady  left  the  organ.  Where  large  quan- 
tities of  fo<Hl  are  still  found,  it  shows  that  the  motor  functicm  is 
retarile<l.  Washing  out  the  stonmch  twn  to  three  lumrs  after  a  small 
meal,  like  Ewald's  test  l)ivakfast,  may  servo  the  same  purpose,  for 
normally  tho  stomach  is  then  found  em]ity. 

2.  Ewidd  and  Sievers  "'  have  devised  another,  bo  to  speak,  clinical 
teat  for  the  motor  faculty  r>f  the  stomach.  The  principle  of  tlie  test 
oousists  in  the  property  i>f  salol  (which  is  a  compound  of  phenol  and 
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*  4  itpbxitfiit^t^^  •dVADOiDg ;  //  fiiuAhf/fffc,  «baking. 
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>^itlicylio  acid)  of  not  t>eiug  dt^compoBf^d  iu  acid  Boluti<-»U8.  In  rela- 
livcly  feeble  alkaline  fluids  sulitl  in  dommpoHtHl  iulo  Halifvlic  a<'id 
imd  vLeuol  aud  tbuu  ubworbed.  The  gastric  contents  always  l)cii}^ 
acid,  tbe  salol  will  not  undergo  any  changes  tbere.  After  leaving 
Uie  atoinarli,  however,  and  coining  into  cnnbict  with  the  iutentinal 
Becretiuus  which  aro  alkaline,  it  i.s  «|uickly  Hplit  iuU)  its  two  com- 
ix)nent8.  Tho  salicylic  acid  is  then  alworbed  by  the  blood  and  elimi- 
nated thrtmgh  the  urine  an  salicyhiric  acid.  Tlie  latter  is  tyisily 
recognized  iu  the  urino  by  the  violot  color  priwiuced  on  the  aildition 
of  nentral  ferric  chloride  solution.  The  sah)l  test  is  made  as  fol- 
lows: TLo  patient  tiikca  1  gin.  sahil  in  two  gelatin  capsules  half  an 
hour  afU^r  a  slight  lueal.  Before  the  ingestion  of  the  cji|)sules  he 
empties  the  bladder,  and  then  urinates  every  balf-honr  for  abont  two 
Lours.  All  the  different  specimens  of  urine  are  then  examined  with 
fen'ic  chloride  solution,  and  it  must  lie  asceiiained  in  which  s|M^ci- 
men  the  violet  color  begins  to  api>ear.  Normally  it  retjuires  al)out 
an  hour  until  the  ap|K^arance  of  salicyluric  acid  in  the  urine,  while 
in  case  of  retarded  motion  of  the  stomach  it  tjikes  two  hours  aud 
even  longer.  In  onler  to  detect  the  earliest  traces  of  salicyluric  acid, 
Ewald  first  advise^l  treating  the  urine  with  ether  and  then  making  (he 
test  in  the  etliereal  residue.  ^Vfterwards  Ewald  and  I  *"  suggested  a 
simjtier  metho*!  which  permitted  ua  to  disi>ense  with  the  ether.  This 
consists  in  moistt^ning  a  piece  of  filter  paper  with  the  urine,  and  then 
plai'iug  a  droj^  of  ferric  chlonde  solution  by  means  of  a  glass  rcnl 
upon  the  middle  of  the  moistened  pa])er.  The  edges  of  the  drop  will 
OBBume  ft  violet  color  iu  the  j>reseDce  of  even  tbe  smallest  tnu'e  of 
salicyluric  acid.  These  paiM?rs  may  l»o  dried  ami  presene<l  antl  iu 
this  way  one  can  easily  compare  the  rciictious  of  the  orlne  iu  the 
same  patient  at  various  times. 

Altliough  nonnally  as  a  nde  the  salicyluric  acid  appears  iu  the 
urine  about  one  hour  after  the  ingestion  of  the  salol,  there  are  excej»- 
licms  where  even  in  healthy  peoi>lo  the  reaction  is  greatly  ivtarded. 
For  this  reason  HuIkt*'  suggested  determining  the  length  of  time  re- 
quired for  the  complete  disappearance  of  the  reaction  iu  the  urine. 
For  it  is  readily  understoo<l  that  the  longer  the  time  re<pured  for  the 
salol  to  be  alisorluHl  and  entirely  climiuabnl  through  the  urine  tlie 
longer  it  has  remained  within  the  stomach,  ^lien  the  urine  gives 
no  reaction  whate\vr  it  shows  tliat  the  whole  amount  of  saUd  has 
long  since  left  the  stomjwh,  and  has  Iw^n  eliminated  from  the  organ- 
ism. In  ejise«  nf  n*tarded  motility  of  the  stomach,  |)arts  of  the  salol 
remain  and  leave  the  organ  t»uly  aft^'r  a  very  long  time.  In  this 
way  the  rcjwtiou  of  the  sali<'yluric  acid  will  extend  overs  prolongwl 
period.  Hulwr  found  that  normally  the  excretion  of  the  salicyluric 
Vol.  VUl.-tl 
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acid  after  the  ingestiou  of  1  gm.  of  salol  lasted  twenty-foar  Iiours;  in 
patients  with  eiifeeblemeut  of  the  motor  function  of  the  stomach  it 
lasted  forty -eight  hours  or  even  longer. 

The  salol  test,  as  suggested  by  Ewald  or  as  modified  by  Huber, 
certainly  gives  a  clew  as  to  the  condition  of  the  motor  function  of  the 
organ  and  is  clinically  of  value,  although  neither  of  them  is  by  any 
means  absolutely  reliable. 

3.  Klemperer*s  oil  test.  Oil  is  not  absorbed  by  the  stomach  wall. 
If,  therefore,  a  certain  quantity  of  oil  be  ingested  and  the  stomach 
be  emptied  after  a  certain  peiiod  it  will  be  possible  to  judge  from 
the  amount  of  oil  withdrawn  the  state  of  the  motor  faculty.  For  the 
greater  the  <iuantity  of  oil  recovered  the  less  has  left  the  organ. 
Klemperer  "  prtxieeds  as  follows :  After  washing  out  the  stomach,  he 
poui-s  about  10()  c.c.  of  pure  olive  oil  into  the  empty  organ.  Two 
hours  later  the  stomac^h  is  asjiirated  and  whatever  oil  is  left  is  re- 
moved as  thoroughly  as  possible.  The  difference  between  the  original 
quantity  of  oil  and  that  withdrawn  indicates  the  state  of  the  motor 
function  of  the  stomach.  According  to  Klemi>erer,  at  this  time  only 
20  to  40  c.c.  of  the  oil  ought  normally  to  be  found.  This  method, 
however,  is  comi)licated  and  to  some  objectionable;  and  as  the  results 
obtained  by  it  do  not  allow  of  more  certain  conclusions  than  the 
method  of  Leul>e,  it  has  not  come  into  extensive  practical  use. 

4.  Examination  of  the  stomach  in  the  fasting  condition.  The 
best  and  easiest  way  to  tost  tlie  motor  function  of  the  stomach  is  to 
examine  this  organ  by  means  of  the  tube  and  lavage  in  the  morning 
in  the  fasting  condition  aft<»r  tlie  ingestion  of  a  substantial  supper 
Iwtween  seven  and  eight  o'clock  on  the  evening  previous.  Normally 
the  stomach  is  eni])ty,  and  therefore,  when  the  organ  is  found  to 
contain  a  quantity  of  food,  this  is  the  best  sign  of  retarded  motion. 
This  method  is  practically  used  by  most  writers. 

Mivhanicul  Ffnwfion. 

liy  the  mechanical  function  (or  anakinesis)  of  the  stomadi  avo 
uudorstnnd  tliost*  movements  of  the  stomiu'h  which  produce  changes 
in  the  pliysicul  condition  of  the  ingosta.  These  movements  are  of 
two  kinds:  (1)  Aftive  (peristaltic);  and  (2)  pa.ssive  (transmitted, 
n'S|)iratory,  and  pulsatory).  Both  movements  shake  the  contents 
of  the  stoiiiJich  and  rause  all  parts  of  the  fo<Kl  to  come  into  direct 
contact  with  the  gastric  mucosa.  Until  recently  there  was  noway  of 
ascertaining  this  mechanical  function  of  the  stomach  in  the  living. 
All  the  t'xporimouts  made  in  regard  to  this  subject  have  been  i>er- 
forined  <»u  Liparotomized  animals.     These,  however,  scarcely  per- 
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mittcnl  Any  conclusious  as  to  the  lUAuuer  in  wLioh  peristalsia  of  the 
Htomach  normally  takeH  i>lace,  for  nniinnls  prpiiared  for  snch  experi- 
meutd  (after  being  clilttroforrueil  or  ctLorized)  are  certainly  not  uoriiial. 

Ah  tho  mediauical  at'tion  ffHiHiHts  in  tho  churning  of  the  cont^^ntn, 
and  jis  by  estimating  the  latt^^r  we  may  determine  the  first,  I  have 
cnuHtnioted  an  appumtus"  which  indicates  every  motion  to  which 
the  ront**uta  may  l>e  subjected  (Fig.  '.]C}). 

The  whole  apparatus  comprines:  (1)  The  b»di  (being  the  principal 
jMirt),  (2)  a  few  electric  cells,   (3)  the  ticker. 

The  ball  (Fig.  87)  consists  of  two  hollow  metallic  hemispheres  (a), 
which  are  screwed  together;  within  this  globe  is  lodged  and  attfiched 
to  the  up|M:^r  hemisphere,  but  [lerfectly  insulated  from  the  same  at  the 
attachment,  au(4her  ball  (/*)  provided  with  spikes  ra^liating  in  all 
directions,  but  not  touching  the  inside  walls  of  the  hemispheres; 


Fu.  an.— Tbo  Ball  Ap|>aratus  of  ttia  Outragimph  (KlDboni).    Niitur«l  ulitr. 


another  very  small  [ilatiuuni  bull  (»)  lies  within  tlio  large  ball  and 
can  freely  move  in  all  directions,  kn(H>kiug  at  Ihe  spikes.  Two 
insulated  wires— one  connected  with  the  hollow  ball,  the  other  with 
the  spikeil  ball^are  eucaseil  in  a  \,r\  line,  thin  rubber  tulni,  form- 
ing the  cable,  and  sejwirato  at  the  end  into  two  branches,  which  must 
lie  atbiched  to  an  electric  buttery.  As  soon  lis  the  phitiuum  ball 
touches  one  of  the  spikes  an  eloftric  circuit  is  made;  as  HO<m,  how- 
ever, lis  the  }ihitiniiui  ball  luuves  a  little  aside  uud  does  not  touch  the 
spiko  Jiuy  more  the  current  is  broken.  At  each  motion  of  the  ball 
nppanitus  a  rolling  of  the  little  platinum  ball  takes  place  and  the 
electric  current  is  eilher  closed  or  broken.  When  the  aj)pHratus  is  at 
rest  there  is  no  change  iu  Uie  current.  In  connecting  the  **  ticker  * 
with  the  battery  and  the  btdl.  each  motion  of  the  latter  will  \}q 
reconl<.Hl  tm  the  pajs-r  iu  showing  the  "breaks"  and  "makes"  of  the 
current. 

If  the  ball  is  swallowed  and  bronghtinto  the  stomach,  tlie  motions 
of  it  which  are  cAUsetl  by  the  active  and  jiassive  moticms  f>f  the 
stomach — C4ui  be  recordeil  in  the  way  described. 
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I  have  call(Hl  tliiu  upi>aratu8*  ''gastrokiuesograph,"  or,  shorter, 
"gastrograpL." 

From  Humorous  tests  which  I  liave  maile,  itapi^ears  with  certainty 
tliut  the  ga8trogrn,i)h  works  in  the  denired  manner — i.  e.,  it  indicates 
the  luotioua  of  the  ball  and  can  thus  be  utilized  for  the  valuation  of 
the  motions  of  tho  stomach  or  the  mechanical  action  of  this  organ. 

Mi'thoiL — The  ball  is  dipped  in  lukewarm  water,  introduced  into 
the  pharynx  of  the  patient,  and  the  latter  is  told  to  swallow.  The 
patient  may  drink  some  water.  After  a  short  while  (from  a  minute 
to  a  minute  and  a  half)  the  ball  reaches  the  st-omach.  It  is  advisa- 
ble to  let  the  ball  slip  far 
down  into  the  stomach,  so 
that  the  distance  from  the 
mouth  to  the  ball  (length 
of  cable)  is  about  50  em. 
The  cable  is  then  connect- 
ed with  the  battery  and 
the  indicator  and  the  lat- 
ter set  agoing  for  three 
minutes  (Fig.  38).  The 
patient  during  this  pro- 
cedure sits  quietly  on  a 
comfortable  chair.  At 
tiie  end  of  three  minutes 
the  indicator  is  checked, 
the  cable  disconnected 
from  tho  l:)iittery,  and  the 
ball  withdniwn  from  the 
stomach.  When  at  the 
iutroitus  a'sophagi,  it  is 
necessary,    here    in    the 

Flo.  :iT.-CroRa  f^'ction  of  tho  Bull,  showing  ItH  interior  SamO  Way  aS  when  USing 
conH.nu-Uuu.  KnlurR..!  thn-e  an<l  a  half  t>,M<«.  „.  the  tlj„  hucket  Or  tllO  doglut- 
two  hum  (spheres :  /),  the  sinkeil  ball ;  c.  tho  phitiniim  Imll.       ,  ,  ,  , 

able  electrode,  to  have 
the  patient  swallow,  and  to  utili/d  tlio  moment,  when  the  larynx  goes 
ui>wards  and  forwards,  to  withtlruw  the  l>all  without  using  any  force 
whatever. 

Tho  strip  of  pupor  which  has  rolled  off  tho  ro(»l  is  cut  off  and  the 
marks  are  tlieu  perused.  TJio  black  line  shows  when  tho  current  was 
closed,  tlie  em])ty  places  wlien  there  was  no  current.  As  an  instance 
I  give  a  few  gastrograms  (rethiced  ton  times)  (Fig,  39).     It  is  practical 


*  Tho  gastrograph  may  bo  obtained  of  Richard  Kay  &  Co.,  New  York. 
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t<i  outer  the  maiks  of  the  stripH  into  a  copyb(X)k.  This  is  done  Id 
tlie  fi»U«)wing  way:  Eju*h  liue  ia  tlividetl  into  three  e<|Uftl  spaces — 
etu'h  Kj)ncocorro8|>oiuliiiK  to  ouo  iniuute— om'h  spjifo  (or  laiuuto)  into 
teu  (livisioim.  uiiJ  tho  "breakn"  aud  "  makes'"  of  the  currrcut  inarkod 
with  <]utH  at  the  correspomlini^  phure.  In  this  way  the  nuiuber  cif 
currfnit  chaii^^fB  can  very  easily  1)*^  IiK»ke<lovpran(I  com parisf»n.s  made, 
PhyHiuhMjimL — I  havts  uimht  Howral  tc-stti  with  tlie  ^astrugraph  i>u 


healthy  i»enp]o.  Thos*^  txpfi  iimiils  nlmw  that  thv  Mtoui;irh  in  uot  so 
innctivo  imM'luujirally  an  scvoral  authfiiH  l>olipV(Hl,  aut]  tliat  it  chuniH 
tho  conttmta  almost  continuoiiKly  with  nliglit  iK^riodical  interruptioun. 
The  kiiiiiIht  of  niotioiis  for  throe  ininuttvs  varied  fnnn  four  to  forty- 
one.  Whi'D  fa.still^,  th<i  inochauiral  actitm  of  the  Htoiomdt  set^iua  to 
\h*  inucli  h*MH  than  aftf^r  mealH. 

I'lifhntttfiitat.     Mttst  pati«Mits  wiTi*  <'\aniiniNl  with  tho  Kafltroj^Tiph 
oitlicr  whcu  fjuitiug  or  from  au  hour  t«^>  au  hour  aud  a  half  tiiUn  the 
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test  breakfast,  takiug  about  half  a  glassful  of  water  when  Bwullowing 
Iho  linll;  innu.v  of  tho  patifutH  were  oxaruiDed  under  V>oth  conditions 
on  dirtVreutdavH.  Some  of  thoui  were  Hubjected  to  a  very  ^reiii  iium- 
bt-r  of  t*^8ts,  iu  onlor  to  asci^rtaiu  whothf^r  there  is  a  certain  constauoy 
in  the  results.  TJjo  whole  nuiul>er  of  patients  examined  was  twenty- 
seven,  tho  numljer  of  tests  sixty-four. 

In  i»erasinK  the  ^'Jistrograms  obtained  frtJin  uiy  ]>ati6nts  and  com- 
pariufc  them  with  those  obtained  from  healthy  puople,  tliere  are  seen 
to  l>3  tliree  diti'erent  classes  amonj^  them.  One  cxjrrespontls  to  the 
normal;  the  second  class  is  marked  by  too  much  mechanical  action, 


j(.n. 
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Fiu.  30.— Three  Ofutrograma  Obtalued  from  Fatlenls  K    R.,  Dr.  X.  H,,  iiiiil  Ed«r.  c.  A. 

the  nuinl>er  of  dots  Ijeinp  greatly  increased;  the  third  chiss  shows  a 
remarkable  slowness  an<I  sluggishness  of  the  mechanical  function, 
tho  number  of  ihfts  being  reduced  to  4,  3,  or  0. 

As  the  gjistrograph  does  nttt  iHTiuit  of  a  difTerontiation  between 
the  active  and  i>a8sive  motions  of  the  stomach,  Dr.  J.  C  Herameter/* 
of  BaItimort»,  has  recently  devised  runtthcr  method  for  testing  tho 
gastric  peristalsis.  The  essential  part  of  thr^  apparatus  is  a  deglutable 
elastic  stomach-shaped  bag  of  very  thin  nibbrir  and  atbiched  to  au 
fBsophageal  tnlie.  The  stomacli-shaj^ed  ijouch  lias  the  shape  of  the 
stomac^i  only  when  it  is  blown  up.  It  dt>es  not  otvupy  much  si)ace 
when  it  is  collapsed  and  can  I30  introtlueed  without  dilticulty  into  the 
stomach  of  tho  patient.  Tlie  (csoph^igeal  tul>e  may  be  very  small,  not 
quite  half  tlio  size  of  tho  ordinary  tul>o  used  in  lavage,  Wlien  the 
Img  has  reached  the  stomach,  which  can  be  determined  by  a  mark 
previously  made  on  tho  tube,  it  is  filled  with  air  and  conue<.*t<Hl  either 
with  a  water  manometer  or  with  a  tambour  on  the  Ludwig  kyrao 
graph.  Tho  slightest  contraction  of  the  involuntary  fibres  of  the  gas- 
tric mustrle  la\'er  will  compress  the  very  elastic  intragastric  bag  and 
distenil  the  tambour,  to  whicji  a  glass  bulb  ink  i>eu  is  attached,  re- 
cording the  gastric  peristalsis  as  tho  clockw(  >rk  moves  the  paper  along. 
On  the  up|>er  margin  of  tho  kymograph  ion  ]»ai>tu' a  I'ecord  pen  con- 
nected with  a  chronometer  indicati'S  seconds  on  the  record  by  small 
dots  so  tliat  it  is  {K)rtsible  to  determine  the  time  of  (»ccurrence  and 
dnmtion  of  the  gastric  i>enstalsis.  As  tlie  stomach  i>erceptibly  moves 
with  every  inspiration  anil  e\[)inition,  a  pneumograph  is  tied  around 
the  patient's  waist  recording  every  respiratory  movement  on  the 
kymogniiih.     It  will  be  seen  on  the  tnicing  that  many  movements  of 
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the  x>en  conneoteil  with  tho  iutra^iistric  ba^  are  |>]u>sivo  uiid  causrtl 
l*v  the  act  of  leHpiration;  l>ut  thtro  are  other  vf*ry  hi^h  ami  loii^ 
excursiouH  of  th(^  j;jistric  ik!U  which  arc  iuih*|H^iuleut  cif  th«  muvemont 
of  the  jiijoumographic  ]>fn,  or  octiir  when  resj)iratioi»  is  HUHiK'iuletl 
for  a  sliort  while.  Thesoan*  tho  uiasciihir  coutractioiiH  |)n>j>€'r  of  tlie 
stoiaaoli.     A  similar  aj^paratus  has  l»eeti  used  l»y  Moritz,  of  Munich. 

In  his  pappr  Hf^uaineter  navB;  "In  making  ntuilieH  on  th<^  kymo- 
graph ou  the  gastric  motility,  only  such  paticutH  are  taken  as  have 
become  accustome<l  in  the  ntomach  tul>e,  as  the  nausea  autl  vomiting 
fifRt  attending  the  initial  introduction  of  tho  tu1>e  make  an  exact  record 
imiKiHsihle/' 

This  sentence  shows  that  this  apparatus  cannot  lie  a]tplied  with- 
out difficnlty,  and  for  this  reanon  appeal's  unsuitable  for  practical 
purjKjsea.  Although  the  gastrograph  does  not  i>ermit  a  distinction 
l>etweeu  the  active  and  passive  movements,  it  atiords,  ntvortheleiis, 
an  accurate  idea  of  tho  mechanical  action  aa  such,  for  the  passive 
movements  certainly  also  participate  in  this  function  of  the  stomach, 
and  should  noting  ignored.  I  think,  therefore,  tJiat  the  gjistrogniph 
methtnl.  l)eing  less  complicated  and  eixsily  performe*!,  presents  many 
atlvantages  over  Hemmeter*s  ap|)an&tus. 


DIET. 


Dietetics  comprises  the  study  of  nntrilifm  in  heidth  and  disenso 
and  of  the  substances  seniug  for  this  puriK>se  (the  diet).  All  living 
organisms  derive  their  nourishment  from  the  vegetjible  kingdom, 
either  directly,  or  indirectly  by  living  upon  animals  whicii  iu  turn 
live  upon  a  vegetable  diet.  Fo*xls  are  subst^iuces  which  are  rofpiired 
for  tlie  nutrition  and  maintenance  of  the  body ;  they  rei*lace  its  waste 
and  losses. 

Li  studying  the  normal  nutrition  of  man  we  perceive  quickly  that 
there  is  a  great  variety  in  the  footl  of  healthy  persons  with  regard  to 
the  <|uantity  as  woll  as  to  the  character  of  the  diffi^rent  fcxKl  sulv 
stances.  Nevertheless,  they  all  <*ontain  the  three  groups  of  food- 
stuffs: albumin,  carlxihydratos,  and  Uiia.  Vegebirians  live  and  ilirive 
prijicipally  on  vegetables,  the  Estiuimos,  on  the  other  Imnd,  almost 
exclusively  on  animal  dint;  but  there  is  a  golden  mean,  and  all  authors 
(Voit,  Pettenki>fer,  Hoffmann,  Forstei',  ami  Gnil>er)  recommend  a 
combination  of  aninml  and  vegetablo  food.  R.  Virchow,  likewise,  is 
of  the  same  opinion,  and  luis  expressed  himself  regarding  this  (^ues- 
ti(»u  aa  fctllows:  **  Although  tho  Kirghez  and  tlie  Esqnimos  show  us 
that  henllh  and  life  CAU  exist  thrnugh  !uany  generations  on  an  ex- 
clusively nitrogenous  diet — other  tribes   (Hindoos)   live  princiiialiy 
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ou  uou-nitrogenous  food — still  history  shows  ns  that  the  highest 
attaiumeuts  of  the  human  race  Iiave  emanated  from  uatious  who  have 
lived  aud  live  ou  mixed  diet."  A  mixiMl  diot,  taken  j>artly  from  the 
vcKebdjlo  aud  partly  from  the  auiiual  kingdom,  is  the  most  suitable 
form  of  iiourishmeut.  We  obtain  the  gi-eatest  amount  of  carboliy- 
drates  from  the  vegetabh*  kiugdoiu,  while  a  great  dc^al  uf  tlie  albumin 
is  derived  from  animal  fiMKl.  The  relation  Ix^tweeu  animal  aud  i»lant 
albumiu,  according  to  Mvmk  and  Uftelmaun/'  should  not  he  less  than 
three  to  seven.  Ah  rr>gards  tlio  ([miiitity  <if  f(»od,  at-cording  to  the 
same  authors,  au  adult  doing  a  medium  amount  of  work  rei|uire8 
daily  118  gm.  albumin,  56  gm.  fat,  and  51M)  gm.  carlwihydrates. 

Food  serves  only  in  small  proportiims  tin*  jiuritoso  of  reconstruct- 
ing tissue  waste;  the  greater  jiart  of  it  is  uspd  for  generating  the 
heat  re<iiiisite  for  the  maintenance  of  life.  For  that  reason  it  ia 
custruuary  to  speak  of  the  noceKsarv  amount  of  heat  units  during 
t>veuty-four  hours  instead  of  the  (inantity  ctf  fo<Hl.  By  "lieat  unit*' 
is  meant  that  quantity  of  heat  wliicli  is  re(|uirod  to  raise  the 
temperatiire  of  1  gm.  of  water  one  degree  Celsius.  "Great  heat 
unit"  meaus  the  amount  of  heat  re4iuircd  for  warming  1,1.)(HJ  gm. 
of  water  one  degree  Celsius.  Each  kind  of  food  is  ultimately  oxi- 
diz4»d  in  the  Ixidy  to  its  eud-pr ninety,  and  is  in  greatest  part  ex- 
haled iu  the  form  of  carljouic  acid ;  the  more  cjirbou  at*mis  a  food-stuff 
oontuiuB  the  more  heat  units  it  wiW  generate.  Iu  si)eakiug  of  the 
heat  value  of  ftjod,  the  great  Iieat  units  are  used,  t]\o  term  "gn*at/* 
however,  Ixung  omitted.  Thus  1  gm.  of  albumin  generates  4.1, 
1  gm.  of  fat  9.3,  and  1  gm.  of  carlx»hydrato  4.1  heat  nuits.  If  we 
know  the  (juantity  of  nourishment  taken,  the  amount  of  the  intro- 
duced heat  units  is  easily  determined  by  multiplying  the  different 
foixl-stuffa  by  the  above-giveu  figures.  The  daily  amount  of  heat 
generatetl  by  the  body,  or  necessary  for  tlie  maintenance  t»f  the  same, 
Inis  beeu  a[»i»roximately  estimated  at  twenty-five  hundred  heat  units. 
The  heat  value  of  the  f<io<l  taken  by  an  average  working  ]>er3ou 
amounts,  according  to  von  NfM)rden,  to  alH>ut  forty  heat  units  when 
working,  and  when  resting  to  alxmt  tiniiy-f(mr  heat  units  {hv  kilognira 
a  day.  Acconling  to  K-  Vieronlt  au  adtdt  tikes  in  the  form  of  food 
a  daily  average  of  120  gm.  idbumin,  tX)  gm.  fat.  tVM)  gm.  cjirluthydrate 
(the  relatiou  of  the  nitrogenous  frM-»d-stuffs  i*^  the  non-nitro^enons 
being  1  to  4),  and  2,818  gm.  of  water.  The  above-mentioned  figures 
differ  from  those  given  by  F.  Hlrsclifeld.  This  author  cousidei's  8() 
gm.  of  albumin  as  the  lowest  amount  contained  in  Ji  sufficient  diet. 
Tictuals  are  eoni|X}sed  mostly  of  all  tlie  three  food  grou|>8  (albumin, 
carbohydrate,  fat)  aud  wjitrr,  and  contain  in  minute  amouuts  the 
inorganic  salts  found  in  the  Innly. 
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We  are  accuHtoiued  to  sprak  of  eaHily  diK«*til)lf»  f<io(ls  nnd  thone 
didii'tilt  of  iligestioD.  Th«  trnim  easilv  or  less  digestible  cuuuot 
however  l>o  i>xplaiii4Hl  witliout  soiuo  i|utilifie!itioii.s.  Miiiiy  writers 
jndf;e  of  tLo  JiKt'rttibility  of  fiMnls  by  tLo  leugtli  of  tiiuo  tLey  ro(juiro 
for  digestion  in  tho  stomacli.  Pnnzoldt  liius  bitoly  niwle  nmiiy  in- 
vcHtigatious  with  rej^jud  to  the  fiojouru  of  f<M»d  iu  tLo  RtouiucL  iu 
lioalth.  Hf\  liowever,  bns  BtresH  on  tiu^  distinction  l»ptweeu  j^nstrio 
and  intestinal  <Hgestibility,  the  f<^riuer  beiu^  nvopiiztnl  by  the  h^n^th 
of  time  the  forwl  ronmins  in  tlio  stoniarh,  tho  Intter  liein^^  ntcasnred 
by  il-H  more  or  leas  complete  ntilizatiou  or  iv^siuiilntiou— that  is,  the 
amount  of  residue  excreted  with  tho  firces.  Tu  cousidori]!^  the 
diKeBtibility  of  diifereut  footln  1  ftdlow  Peuzoldt'a  views. 


A.  AmmaIi  F<x»dr. 


^^^  These  comprise  liesides  the  flesh  (ranscles)  of  the  diflTerent  mam- 

I  mjds,  birds,  and  tishas  several  other  porti<»ns  of  their  IxHlies,  ju*  for 

I  iustauce  vurions  glands,  l»rain,  Inu^,  liver,  etc.     Oyst^'rs  and  lol)st€r8 

I  al«o  bejouj;  t*»  this  (^nmp.     In  most  instances  the  digestibility  of  this 

I  K^*>np  of  foods  eorresjMmds  to  their  p<»verty  in  fat.     The  less  fat  they 

I  coiitain  the  more  dii^estible  they  are.     Thus  we  have  tlie  following 

I  list  of  animal  fooils  chissitied  ucconlin^  to  tlu*ir  digestibility  : 


Cnlf  s  aweclbn^acl,  <*u1f's  mcnt,  codAsh.  |>ikc.  otsIits. 
IkH'f,  hurt-,  !ipring  cliickcii.  pigouii,  ]>tinritl)(a,  ctrp. 
Mutton,  |Hirk.  .... 

QcMiMf.  nivfar.  livrring,  Knlmon,  evl. 


Pat  IVrct'iil. 
U.4  to  1 
1  to  1.5 
r»te7 

OVIT  8 


The  digestibility  of  fcnxl  is  greatly  dependent  on  its  (pnility  and 
preiMiratitm.  Ynung  animals  have  soft  and  tender  meat,  wliereas  the 
tiesh  of  old  ones  is  t*aigh.  The  different  portions  of  the  biwly  vary 
oJho  frequently  iu  their  dig<^8til^ility.  The  time  that  htm  parsed  since 
the  killing  of  the  animid  is  ulsu  of  imiM:)rtjince.  Fresh  meat  which  is 
yet  in  iU  rigid  state  is  t<mgU  and  therefore  very  indigestible.  Iu  the 
preiMimtiou  of  the  meitt  we  must  see  that  it  ix  sepaniteil  from  all  in- 
digestible niatb'r  (fascia,  tendfjns,  curtilage).  By  pounding  the  meat 
the  conne<'tive  tissue  HUi-rouii<ling  the  muscle  fibres  is  torn.  By 
chopping.  Hcraping.  or  grinding  tlie  meatitri  digestibility  is  increased. 
Tlio  cooking  of  meat  sen*es  (»nly  (o  im|>rove  its  tnste,  for,  according 
to  Peuzoldt.  mw  meat  is  more  e;tsily  digestinl  than  tliat  which  has 
boeu  boiled,  broiled,  or  fried.  The  application  of  heat  oIho  dim- 
loisheH  the  danger  of  infection,  as  many  micro-orguuisms  are  de- 
stroyed b\  it. 
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Eggs  are  especially  riirli  iu  .'ilbumiu  and  fat.  AceortliuK  to  Pen- 
»)ltU  aoft-lM3ileil  e^gn  (three  luiuuteH  iu  Ixjiliiif^  water)  are  eaHieHt  tii 
digest.  TLeu  come  raw  ej^gs  and  scrambled  eggs,  wlnlt*  Lard-Lw tiled 
eggs  aud  omelet  souiHe  are  difficult  of  digontiou.  (Sr)ft-l>oiled  eggs 
remain  iu  the  stomach  an  honr  and  three-<|narterH;  hard  l^oiled,  three 
hours.) 

Milk  is  iutended  as  the  sole  food  of  young  animals  and  as  such 
contains  all  the  elements  of  a  typical  diet:  (1)  Albuminous  8n1>stanoes 
in  the  form  of  casein  and  Ht>rnm  albumin;  (2)  fats  in  cream;  (H)  car- 
bohydrates iu  the  form  of  lactose  or  milk  sugar;  (4)  salt8»  chiefly 
calcium  phosphate;  and  (5)  water.  Milk  does  Dot  stay  in  the 
stomach  much  longer  than  plain  water,  and  must  therefore  be  con- 
sidered very  digestible. 

Several  articles  of  foo<l  are  obtained  from  milk : 

(a, )  Cheese,  which  is  the  casein  precipitnt<Ml  with  ninre  or  loss  (at, 
according  as  the  cheese  is  made  of  skimmed  milk  (skim  cheese)  or 
fresh  milk  with  its  cream  (Cheddar  and  Cheshire),  or  of  fresh  milk 
plus  cream  (Stilton  and  Double  rdoueester).  The  precii)itatetl  cajse- 
in  is  allowed  to  ripen,  by  which  process  some  of  the  albumin  is  split 
up  with  formation  of  fat. 

(b,)  Cream  consists  of  the  fatty  globules  encased  in  casein  and 
which,  being  al  lowest  specific  granty,  rise  to  the  surfjice. 

(r. )  Batter,  or  the  fatty  matter  deprived  of  its  casein  by  tlie  process 
of  churning. 

((/.)  Buttermilk  is  the  fluid  obtained  from  cre^im  after  butter  has 
been  formed.     It  is  therefore  very  rich  in  nitrogen. 

(p.)  Whey  is  the  fluid  which  i-emains  aft4?r  the  precipitation  of 
casein.     It  contains  sugar^  salt,  aud  a  .small  <puuitity  of  albumin. 

B.  Vegehi-able  Foods. 


All  of  these  contain  more  or  less  earl»ohydrates,  and  the  prin- 
cii>al  amount  of  carl>*>hydrat^s  of  our  diet  is  obtained  from  them. 

1.  Fooiln  Rich  in  /'/•o^cm/*.- -Leguminous  fo(xls,  i>ejis,  lx\ans,  leu- 
tils,  etc.,  contain  a  nitrogenous  substance  callcMl  K^gumin,  allied  to 
albumin,  in  the  proportion  (»f  twonty-fivo  per  cent.  Thoy  form  tlio 
chief  source  of  the  uitr(^en  of  the  f<MHl  of  vegetarians. 

2.  Foodtt  Rich  iti  Carhohyti/'ates.  —  {a)  Cereals:  Bread  matlo  from 
tlie  ground  grain  obtiiined  frr>m  various  8o-calle<l  cereals  namely, 
whejit,  rye,  nmm^,  Iwirley,  rice,  oat«,  etc.-  is  the  dinvt  form  in  which 
the  car^Kihydrate  is  supplied  in  an  ordiniiry  diet.  Besides  starch  it 
oontainH  gluten,  a  nitrogi*iious  InhIv,  and  a  small  amount  of  fat. 
The  oonversiou  of  flour  into  dough  is  elfectixl  by  mixing   it  with 
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water  ad<1  addiuK  a  little  salt  aud  a  certain  amouutof  yejist.  It  is  hy 
tbe  growth  of  the  yeast,  which  lives  upou  the  su^ar  pnxlnced  fi-om 
the  Htareh  of  tlio  flour,  that  carbonic-aciil  j<as  aud  alcohol  arc  formed. 
B.V  mt-ttus  of  the  former  the  dough  riae«.  By  the  actiou  of  heat  dur- 
ing baking  the  dough  coutiuueiH  to  expand,  aud  the  gluten  l>eing 
coagulated,  the  bread  sets  as  a  permanently  vesiculatod  mass.  White 
bread  is  easier  to  digt*st  than  brown  bre^id.  V^ariouH  other  articleu 
are  made  fiom  dour,  such  as  Hago,  macaroni,  biscuits. 

Ik  Vegetables:  Rice,  potat«jes.  They  contfiin  chiefly  starch  and 
Bogar. 

c.  Green  vegetables:  Cauliflower,  asparagus,  turnips,  cabluigOf 
carrots,  spinach,  aud  string  beans  are  efli)Gcially  ricli  in  salts. 

Almost  all  vegetables  are  not  eaten  in  their  raw  state,  l>nt  after 
l>eing  cooked.  The  cooking  produces  tlie  necessary  eflfect  of  render- 
ing them  softer  so  that  they  can  be  more  readily  l»roken  uj)  in  the 
mouth.  It  also  causes  the  starch  grains  to  swell  up  aud  bui'st,  au<l 
so  aids  the  digestive  fluids  in  penetrating  into  their  substance.  The 
albuminous  matter  is  coagulated  and  the  gummy,  saccharine,  aud 
aaliue  matters  are  removed. 

(J.)  Fruit:  Pears,  apyiles,  etc.  They  all  contain  sugar  and  or- 
ganic acids,  such  as  tartaric,  malic,  citric,  aud  others. 

C  LiQCiD  Foods. 

Water  is  consumed  alone  or  together  with  certain  other  substances 
abided  for  flavoring  purposes — tea,  cofl'ee,  etc. 

Tea  in  moileration  is  a  stimulant,  aud  contains  an  aromatic  oil  to 
which  it  owes  its  peculiar  aroma,  an  astriugeut  of  the  nature  of  tjiuuiu, 
and  an  alkaloid,  theiue.  The  com)x]sition  of  ix>ffee  is  very  similar  to 
Umt  of  tea.  Cocoa,  in  a^idition  to  sulistances  similar  to  those  con- 
tained in  tea  and  coffee,  contains  fats,  albuminous  matter,  and  btarch, 
and  must  l)e  looked  U|)on  more  as  a  food. 

Beer  in  various  forms  is  an  infusion  of  malt  (l>arley  which  has 
l>eeu  sprouted  and  the  starch  of  which  is  converted  in  ^;reat  part  into 
sugar),  Ixjiled  with  hops  aud  allowed  to  fenneut.  It  contains  from 
one  to  eight  per  cent,  of  alcohol. 

Cider  is  the  fermented  juice  of  apples.  Wine  is  the  fermented  juice 
of  grapes  and  contains  from  six  or  seven  (Rhine  wine  and  white  aud 
retl  Bonleaux)  to  twenty-four  i)er  cent,  (portn  aud  sherries)  of 
alcohol.  Spiriti^  obtainc^l  fmm  the  distillation  of  fermeuted  litiuont 
conijiiu  upwarils  of  forty  to  seventy  i>er  cent,  of  absolute  alcohol. 

The  amount  of  utilization  of  the  food  by  the  digestive  tract  b&s 
been  studieil  by  Rubner,  and  ai'cinxling  to  his  investifjations  the 
rvtiidue  of  the  different  food-tituffs— that  is,  the  indigestible  mattei^- 
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is  smallest  under  a  diet  of  Auimal  food  and  highest  under  one  con- 
sisting of  vegetables.  Ho  gave  the  following  scale:  Meat,  eggs, 
macaroni,  white  bread,  milk,  rice,  maize,  carrots,  cabbage,  2)otatoes, 
brown  bread. 

The  diet  in  health  should  not  always  comprise  the  most  easily  di- 
gestible substances  for  in  this  way  we  weaken  our  digestive  system, 
and  although  it  is  not  necessary  to  choose  the  substances  which  are 
hard  to  digest,  it  is  certainly  not  necessary  always  to  avoid  them.  The 
food  should  consist  of  mixed  substances  (easy  and  difficult  to  digest) 
and  should  always  jn-esent  a  sufficient  variety.  As  to  the  distribution 
of  meals  and  also  as  to  the  ]>redominance  of  the  different  food  articles 
in  diet,  it  is  impossible  to  give  the  same  rules  for  all.  Good  use  and 
custom  is  the  best  and  most  important  guide. 

Diet  in  Diseases  of  the  Stoinacft. — Within  the  past  five  years 
important  facts  have  been  discovered  which  are  of  the  greatest  value 
in  the  treatment  of  diseases  of  the  stomach,  and  the  influence  of  which 
can  be  perceived  like  a  red  thread  through  the  whole  chai)ter  of 
dietetics.  It  has  been  shown  by  von  Noorden ""  and  others  that  ema- 
ciation in  clironic  di.seases  of  the  stomach  is  caused  in  the  great 
majority  of  eases— if  not  in  all— not  by  si>ecific  poisons  circulating 
in  the  organism,  but  by  a  smaller  amount  of  f(X)d  being  taken. 
On  the  other  hand,  one  might  expect,  judging  from  the  imi- 
versal  law  existing  in  the  iilant  and  animal  kingdom  of  vicarious 
action  or  substitution  in  case  of  disability,  of  the  work  of  one  organ 
by  that  of  ant)ther,  that  in  grave  disturbances  of  the  digestive  func- 
tions of  the  stomach  the  intestines  would  do  the  work  instead.  This 
luiH  l)eon  exi)orimeutiilly,  as  well  as  cliuically,  proven  in  the  most 
infallible  way.  Several  authoi-B  (Leul)e,  Ewakl,  von  Noorden)  have 
v^)bserved  that  in  cases  of  atrophy  of  tlie  mucous  membrane  of  the 
stomach,  in  which  the  gastric  secretion  has  entirely  ceased,  the  patients 
can  maintain  their  usual  weight.  In  my  paper  on  achylia  gastrica "' 
it  is  clearly  shown  that  the  i)atients  can  do  very  well  without  gastric 
secretion ;  under  a  proper  regimen  they  can  even  gain  in  weight,  and 
live  long  without  any  discomfort  whatever.  That  means  that  even 
after  the  loss  of  the  entire  chemical  action  of  the  stomach,  the  gut  is 
able  to  replace  completely  the  function  of  the  stomach. 

These  two  facts :  (1)  that  the  emaciation  in  chronic  diseases  of  the 
stomach  is  caused  by  too  small  a  quantity  of  food,  and  (2)  that  even 
in  grave  lesions  of  the  gastric  functions  the  gut  appears  to  perform 
perfectly  the  work  of  digestion,  are  of  vital  importiince  for  the  doc- 
trine of  dietetics;  for  it  is  seen  at  a  glance  that  the  main  object  of 
nutrition  of  the  sick  consists  in  giving  tluMn  sufficient  food. 

As  people  with  disturbances  of  the  stomach  have  to  replace  for 
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tbeir  exiHt^uce  uo  smaller  losHes  thau  tinder  pbvsiological  conditiuus, 
they  will  tlierelore  neotl  just  us  large  amounts,  aiul  the  same  kinds 
of  fcMxl-stuflV  as  re<|uire<i  in  the  normal  statt'.  Tlie  only  diflference 
jiossiMo  will  have  reference  to  the  Beleetion  of  the  various  articles  of 
diet  and  to  their  fonu  and  special  preparation. 

Thus  the  nuestiou  arises,  Wliat  ciualities  should  the  fo«>dof  patients 
suffering  from  gastric  disorders  possess? 

In  the  treatment  of  a  diseased  organ  we  can  often  make  use  of  one 
of  twi>  methods.  One  consists  in  sparing  the  diseased  organ  and  giv- 
ing it  i)erfect  rest;  the  other  consists  in  strengthening  the  same  by 
methodical  adaptation  for  moTO  work  and  jn'attice.  Both  principles 
an?  in  fact  realized  in  the  treatment  of  disejises  of  the  stomiich.  The 
first  method  is  ordinarily  applieil  in  acute  diseaises  and  but  very  sel- 
dom (and  then  only  for  a  sliort  time)  in  chronic  affections  of  the 
stomach.  In  these  latter  tJie  second  principle,  as  a  i-ule,  is  used. 
The  stomach  can  l>e  spared,  firstly,  by  not  introducing  into  it  any 
food  whatever  (greatest  degree  of  saving  or  rest);  secondly,  by 
administering  food  sulwtances  which,  during  their  stay  in  the 
stomach,  do  not  imi)ose  much  work  upon  this  organ  and  do  not 
greatly  irritate  it.  Here  the  main  object  will  Im  to  give  the  patient 
easily  digestible  focul.  In  turning  from  the  saving  |)rinci]>le  to  that 
of  strengthening  the  oi>;an  by  methcnlical  adaptation  f«ir  work,  it  will 
lie  quite  natural  to  cliange  the  diet,  not  suddenly,  but  gradually,  to 
such  as  retjnires  more  work  on  the  part  of  the  stomach  for  its  diges- 
tion. It  is  theref<ire  al»Bolutely  lu^M^ssary  to  liave  an  exact  table  of 
ihe  digestibility  of  difTcreut  ffMnls.  In  j»rescnbing  or  changing  a 
diet  wo  sltall  have  to  act  aecording  to  it.  Such  a  scale  has  been 
arranged  by  different  atith(»rs.  The  main  sign  of  iligestibility  was 
-gauged  by  the  rapidity  with  which  the  various  foml-stuffs  passed 
out  of  the  stomach  into  the  intestines.  Beaumont,  in  many  trials  ou 
his  patient  with  the  gastric  fistula,  determined  the  length  of  time  the 
difFcrent  sulwtmjces  remained  in  the  stomach  and  constructe*!  a  scale 
according  to  the  figures  obtjiined.  Ou  the  same  iirinciide,  but  more 
ri^liable  and  of  greater  value,  is  the  scale  ooustruct4Hl  by  Ltuilte, 
acconling  to  the  results  obtained  by  emptying  the  stomach  by  means 
of  a  tube,  after  ditTerent  kinds  of  f(Kid  had  lk»en  taken.  We  think  it 
atlvisnl-ile  ajid  useful  t<»  give  Leube's  scale  here: 

}h/  Dttt.  —  Bouillon.  Li*ul>e-Uosentharfi  meat  solution,  milk,  soft 
raw  eggs,  zwieback.  English  biscuit  (cnickers),  water,  natural  acidu- 
louB  waters  (ApolUnaris,  Kronthaler,  Seltzer,  etc.), 

2</  />(V^-  Boiled  calf's  brain,  boiled  calf's  sweetbread,  Ih tiled 
chicken  (young  without  the  skin),  boijtxl  jiigeon,  boiled  cidf's  feet, 
tnpiocji  gruel  boiled  in  milk,  l>eateu  white  of  egg. 
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Sd  DieL — Raw  beef  (chopped  very  fine),  raw  ham  (chopped  very 
fine),  beefsteak  (superficially  fried  in  fresh  butter),  finely  scraped 
tenderloin  of  beef,  mashed  ix)tatoes,  white  bread  (stale) ,  coffee  with 
milk,  tea  with  milk. 

4ith  DkL — Fried  chicken,  fried  squab,  roast  venison,  guinea-hen, 
roast  beef  (cold),  roast  veal  (leg,  saddle),  boiled  pike,  macaroni,  rice 
gruel,  finely  chopped  spinach,  asparagus,  stewed  apples. 

This  table  has  been  verified  by  Penzoldt*s  investigations.  All 
these  exi)eriments,  however,  ouly  show  what  food  remains  in  the 
stomach  the  shortest  time.  This  would  i>erhaps  give  reason  for  in- 
ferring what  food  toay  be  easily  digested  as  far  as  the  stomach  is 
concerned,  but  not  what  is  easier  digested  as  a  whole — i.e.,  made  use 
of  for  the  economy  of  the  body  with  the  smallest  amount  of  work. 
The  digestibility  ot  ftxHl  substances  dei>endH,  firstly,  ninm  their  shai>e 
and  (juality ;  Hecoudly,  upon  their  i>ercentage  of  convertible  material. 

**  Cori)ora  non  agunt  nisi  fluida"  is  an  old,  well-known  axiom. 
Following  this  law  one  could  arrange  the  following  scale  of  digesti- 
bility, which  is  constructed  according  to  the  different  i)hysical  con- 
ditions of  the  food : 

1.  Food  in  liquid  form:  (a)  Liquid  at  onlinary  temperature — 
milk,  meat  juice,  beef-tea,  bouillon,  peptone  or  sarcopeptone  dis- 
solved in  water,  bread  water,*  strained  barley  water,  oatmeal,  rice 
water,  strained  oyster  soup,  egg  albumin  water;  (6)  liquid  at  the  body 
temperature — fruit  jelly,  calf's-foot  jelly,  ice-cream,  water-ice. 

2.  Pulpy  form:  The  food  is  mechanically  converted  into  very 
minute  particles  and  well  mixed  in  liquid — gi'uel  or  soups  (l)arloy, 
oatmeal,  farina,  rice,  sago) ;  egg  in  bouillon ;  Leube's  meat  solution, 
pulverized  meat,  pulverized  crackers  in  milk,  water,  or  bouillon;  but- 
termilk; kumyss;  cream,  butter. 

3.  Food  which  by  Blight  trituration  iu  fiuids  separates  into  minute 
particles:  White  bread  in  milk  or  water;  the  tips  of  well-boiled 
asparagus ;  carrots ;  mashed  i)otatoe8,  baked  potatoes ;  the  yolk  of 
hard-boiled  eggs;  oysters  (raw). 

4.  Solid  food:  White  bread,  ryo  breatl;  meat,  hard-boiled  eggs, 
fish,  cheese. 

5.  Substances  not  easily  digested:  Meat  with  tough  fibre,  lolwter, 
sausages,  and  Swiss  cheese  (m  accoimt  of  their  solidity ;  all  substances 
containing  much  cellulose,  principally  when  eaten  raw  such  as  cold 
slaw,  all  salads,  cucumbers,  i)ickles;  raw  fruit,  api>les,  pears,  pine- 
.ap]>le;  fruit  which  contains  much  acid,  therefore  all  unripe  fruit, 
strawberries ;  substjinces  containing  much  sulphur  and  forming  gases 

*  Brond  water.  Stale  bread  is  cut  into  slices  and  i>ut  in  water  at  the  temperature 
of  the  ruum  for  from  two  to  three  hours,  theu  the  water  is  strained. 
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in  the  intestines,  snoh  as  all  kinds  of  cabbage,  principally  white  cab- 
bage, and  beans. 


COMFOSITIOX   OP  THE  MOKT  COMMON   FOOU  SUBSTAK'CKD. ' 


Albumin 
Per  cent. 


FaC 
Per  cent. 


CarlxAydrste 
Perc«it. 


Cow*B  milk 

Butter 

Milk  suup  with  wheat  flour 

Whey  (sweet) 

Buttermilk 


Kumjss  (of  cow's  milk). 


Cheese  (cream). 

Cheese 

Beef  (lean) 

Veal 

Sweetbread 

Poultry 

Game 

Meat  broth  (ordiDary). 
Meat  juice  (pressed). . . 
Beef-tea 


4.0  to  4. 
0.5 
5.0 
0.5 
3.0 


3.a=» 


Lcube's  solution 


Oysters 

Egg 

Sago 

Malt  c^ttraot 

Barley  soup 

Kice  gniel  with  milk. 

Wheat  flour 

Rye  flour 

Wheattn  bread 

Rye  bread 

Roll 

Zwitback 

Cauliflower 

Asparagus 

Kioe 

I)<-nn8 

Peas 

Potatoes. 

Oatmeal 

liarley -meal 

I*»ilTeri/ed  meat 

Piko 

Salt  herring 

Caviare 

Spinach 

Coffee 

Tea 

Pickles 

Meat  broth 

Beer. 

Porter 


6.5 


25.0 

83.0 

18.0 

15.5 

32.0 

22.0 

23.0 

0.4 

CO  to  7.0 

0.5 

9.0  to   n.O  al- 
bumin 
H-1.79    to 
peptone 
4.95 
12.5 
0.5 
8.0  to  10.0 
1.5 
8.8 
8.5 
10.0 
CO 
4.5 
6.82 
9.5 
2.0  to  5.0 
2,0 
5.5 
10.5 
19.5 
1.5 
12.5 
8.31 
64.5 
18.5 
19.5 
28.04 
3.49 
3.12 
12.38 
1.02 
0.4 
0.5 
0.7 


3.0  to  8.8 

90.0 

3.35 

0.3 

1.3 


3.07 

30.0 
9.0 
2.0 
1.0 
0.4 
1.0 
1.0 
0.6 
0.5 
0.5 


0.37 
12.0 
traces. 

1.0 

3.5 

1.35 

2.0 

0.75 

1.0 

0.77 

1.0 

0.4 

0.8 

1.5 

2.0 

3.0 

5.26 

0.81 

5.34 

0.5 

17.0 

16.26 

0.58 

5.18 

0.09 
0.6 
5.25 
6.0 


8.7 

0.6 
16.0 

8.6 

8.0 
0.7  lactic  acid. 
1.0  alcohol. 
0.8   carbonic 
acid. 

3.0 

5.0 

1.0 


0,5 

86.5 

55.0 

11.0 

28.0 

73.0 

69.0 

52.0 

46.0 

43.72 

75.0 

4.0 

3.5 

76.0 

53.0 

54.0 

30.0 

66.77 

75.19 

2.38 

0.75 

0.5 

7.82 

4.44 


0.96 


0.3 
0.8 


Caloriea 
Per  100. 


64 
887 
112 


394 

240 
96 


100 


24 
165 


245 
316 

356 
35 
21 


88 
328 


From  Koenlg,  and  from  Munk  and  Uffelmann. 
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This  theoreticiiUy  constructed  scale  of  the  digestibility  of  food  is, 
in  its  main  points,  similar  to  the  one  which  has  long  stood  the  test 
of  empiricism  and  which  I  ordinarily  apply  in  my  practice. 

Acute  Diseases. — The  principle  of  rest  here  occupies  the  first  place. 
In  acute  gastric  catarrh,  during  the  fii*st  two  or  three  days,  in  which, 
as  a  rule,  there  is  a  total  loss  of  appetite,  only  very  little  nourish- 
ment in  liquid  form  containing  principally  amylacea,  should  be  given, 
barley  or  oatmeal  soup,  Ijouillon,  weak  tea,  water.  As  a  rule,  one 
must  not  force  a  patient  to  take  food  during  the  fii-st  or  even  during 
the  second  day  of  sickness.  The  anorexia  in  these  conditions  is  a 
wise  arrangement  made  by  nature  in  order  to  give  the  stomach  rest. 
If  there  is  thirst,  beverages  may  be  taken  in  small  (luantities,  and 
must  be  neither  very  cold  nor  very  warm.  As  soon  as  the  api>etite 
reapi>ears  one  may  give  some  toasted  bread  or  zwieback,  milk,  soft- 
boiled  eggs  or  oysters,  permitting  after  a  while  small  quantities  of 
bread  and  meat,  and  then  i)assiug  slowly  to  the  ordinary  diet. 

Ufcer  of  (he  Sto)nach.—'Dimu{^  the  rest  cure  of  von  Ziemssen-Leube 
liqiiid  diet,  consisting  principally  of  milk,  is  given  for  two  or  three 
weeks.  Cruveilhier  first  recommended  milk  for  the  purpose,  and 
even  now  there  are  some  physicians  who  limit  themselves  to  this 
alone.  As  a  rule,  however,  it  is  appropriate  to  allow  milk  in  com- 
bination with  barley,  oatmeal,  or  rice  water.  In  addition  to  this, 
the  different  peptone  preparations  are  here  in  place.  I  administer 
Rudisch's  sarcopeptone  on  account  of  its  being  palatable  and  highly 
nourishing.  It  contains  forty  per  cent,  of  nitrogenous  substances, 
including  twenty  i^er  cent,  of  peptones. 

One  may  give  .most  appropriately  every  three  hours  one  to  two 
cupfuls  of  milk  with  or  without  the  atldition  of  the  above-named 
decoctions  (four  times  daily)  and  of  sarcopeptone  (twice  daily).  The 
patient  must  not  drink  these  fluids,  but  eat  them  with  a  spoon.  In 
case  of  liemorrhage  of  the  stomach,  for  the  first  three  or  four  days 
it  is  not  permitted  to  give  any  food  whatever  l)y  the  mouth;  instead, 
the  patient  must  1x3  fed  by  the  rectum.  Ewald  has  proven  that  the 
large  intestine  has  the  ability  of  digesting  and  absorbing  albuminates 
even  without  H[)ecial  i>rovious  i)reparation;  therefore  the  following 
may  be  given  as  a  nutritive  enema: 

1.  Three  to  five  eggs  are  mixed  with  150  c.c.  of  sugar  water  (30 
gm.  of  grape  sugar  dissolved  in  150  c.c.  of  water),  a  small  quantity  of 
common  table  salt  is  added,  and  the  whole  mixture  well  l)eaten;  one 
may  add  also  a  small  <iuantity  of  starch  solution  or  of  mucilage. 

2.  One-half  pint  of  milk  with  two  eggs  and  50  gm.  of  grape  sugar. 

3.  One  tablespoonful  of  Kudisch's  sarcopeptone  dissolved  in  a 
cupful  of  water. 
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The  food  enomatA  have  to  be  given  three  or  foiir  times  daily. 
The  rtuid  sliould  l>e  at  tlie  teiiiperatui-e  of  the  hlood,  uud  Hhould  be 
iujocted  b.v  menus  of  u  foniitjiiu  HyriiiK^  and  a  soft-rubber  rectal  tul)e. 
Each  time  befoi-e  giving  a  nourishing  enema  a  cleansing  enema  of  250 
e,  of  lukewanu  water  hIiouUI  be  administpred,  in  order  thoroughly 
cleiinse  the  Lirge  intestine  and  make  it  moi-e  fit  for  abHorjition. 
lu  case  of  thirHt  the  imtieut  is  allowed  to  take  small  x>ieces  of  i(*e  into 
t>  niouth  from  time  to  time.     Three  days  after  the  diKap]>earauce 
blotKl  we  may  slowly  autl  cautiously  be^jin  the  lit|uiil  diet. 
Chronic  Pitttascs. — While,  in  a<*ate  diseases  of  the  stomach,  we  pay 
most  rtttention  t(»  giving  rest  to  the  (»rgan— for  here  even  an  insuffi- 
cient nutrition  and  the  loss  of  several  p^mnds  of  bodily  weight  are  not 
of  lonch  importance,  as  the  <iuickly  repui)erating  organism  replaces 
the  losses  cun»e<l  during  the  sickness  by  taking  increased  fpmntities 
foo*l — ii^  the  chronic  affections  it  is  of  utmost  and  vitid  importance 
see  that  sufficient  quantities  of  food  are  taken. 
TJio  greatest  numl>er  of  stom/ich  patients  consultiug  the  jihysician, 
ter  tlio  disf^ase  has  l)een  progressing  (juite  a  while,  have  lost  more 
r  less  weight.     The  priucii»al  reason  for  tliis  lies  in  the  fact  tliat  the 
IwmIv  bus  re<-eivpd  too  small  a  quantity  of  nourishment  in  order  t4i 
replace   tlio  waste.     The  ordinarily   insuilicient  api>etite,    the  early 
ppeaninco  of  a  feeling  of  satiety,  the  pain  often  appearing  after 
menls,   and  lesfl  fre<juently  vomiting,  are  the  imncijtal  factors   of 

>flubnutrititMi. 
At  this  point  it  becomes  necessary  to  divide  affections  of  the 
Btomacli  into  (1)  organic  lesions  and  C2)  functional  disturbances. 
Tlie  tirst  class  comprises  {a)  the  malignant  diseaBes  of  the  stomach 
itself  or  its  orifices  (carcinoma  ventriculi,  canliie,  pylori) ;  (h)  cicatri- 
cial strictun\s  of  tlie  cardia  or  pylorus;  (r)  absence  of  secretory  work 
of  the  stomach — achylia  gastrica. 

In  this  whole  tirst  chiss,  with  the  exception  only  of  group  r,  which 
lies,  w*  U>  speak,  between  the  first  and  second  class,  we  are  unable  to 
■comjilish  nuich  by  either  medicinal  treatment  or  dietetics.  In 
«:sisting  strictures  of  the  cardia  or  pylorus  it  will  !»  necessary  to 
Boek  surgical  aid.  Even  in  cancer  of  the  stomach -wall  the  n»se<'tion 
of  tlie  ailfctcd  part  is  advisable  whenever  the  oj>eration  is  possible. 
I  cannot  refrain  from  calling  attention  at  this  place  to  the  splendid 
results  of  gastric  surgery,  which  of  late  has  l>een  frequently  prnctis**il 
in  our  own  country  by  Lange,  Senn,  Abl)e,  W.  T.  Bull,  Gerst^T. 
WUly  Meyer,  McBnniey,  Weir,  Murphy,  Roswell  Park,  and  others. 
In  ■'arciuoiuatous  strictures  a  new  passage  can  be  established,  either 

r  for  allow- 
In  this  way 


^t  for  bringing  fivxl  into  the  stomach,  by  a  gastric  fistula,  or  for  allow 


ing  it  to  pfiss  into  the  intestines,  by  gastroenterostomy 
Vol..  Vin.-l3 
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we  succeed  at  least  temporarily  iu  giving  these  iiuforttiuates  relief  and 
in  nnielitH-nting  their  nutritive  comlitiou,  Iu  the  cicatricial  Htriclures 
WG  nro  warrautcd  iu  iirnmisiu^  to  the  putiouts  nowatlays  |>erfect 
rec<nery  if  they  will  suljiuit  to  operative  treatiueut.  (Li  strictures  of 
the  cardia  a  mothodicul  dilatation  with  bou^^ies  may  snnietiiues  also 
suffice.)  The  pyloropLiatic  oi)eratiou  of  Heiuecke-Mikulicz  aud  car- 
(liotomy  or  wirdiotissuro  (Ahbo)  IjcIou^  to  the  most  beautiful  *md 
beneficent  operations  which  have  ever  been  practised.  After  the 
operation  the  patients  are  eiiablotl  to  oat  evi-rything,  and  t<i  live  with- 
out any  trouble  whatever— I.e.,  they  arc  perfectly ,cui-ed. 

Before  the  ojierations,  or  if  such  are  unfeiLsilile,  one  should 
mlmiuister  li^ht,  very  Hlightly  irritating  nourishment,  and  always 
endejLVor  to  make  the  patient  jiartako  of  a  larger  quantity  of  ffiod. 
If  there  is  obstinate  aud  constant  vomiting,  it  is  necessary  to  emj»loy 
nutritive  enematti. 

Group  c,  achylia  gastrica,  will  be  advantageously  discussed  in 
regard  to  diet  under  the  swtond  class. 

The  second  class  of  fuucti<:>ual  disturlmnces  includes  the  largest 
number  of  all  dyH|>eptics.  Here  stand  foi-emost  chronic  gastric 
catarrh,  atony  of  the  stomach,  dilatation  of  the  stomach,  ga-stroptosis, 
suimracidity,  with  or  without  hyiKirsccretion,  nenous  gastralgia, 
nervous  dyspejtsia,  and  as  on  intermediary  between  the  first  and 
second  class,  achylia  gastricA. 

It  ai)pears  advisaltlo  to  discuss  first  the  whole  cla.ss,  and  there- 
after to  give  special  rules  for  the  different  groups.  Liquid  food  or 
partly  predigcsted  Hubstance.s  (as  all  poi)toup  proparati(»UM)  are  not  in 
place  here.  By  making  the  stomach  work  too  little,  the  weakened 
condition  of  this  organ  is  rotiiiuod  and  aggravated  in  time.  We  must 
always  bear  iu  mind  the  principle  of  strengthening  the  organ  by 
means  of  appropriate  work. 

A  well-known  clinical  teacher  is  said  to  express  himself  in  his  lec- 
tures iu  the  folhiwing  way  regarding  the  dietetics  of  the  dysi>eptic: 
When  a  dyspej)tic  patient  asks  you  the  question,  **What  shall  I 
eat?"  reply,  **Eat  wimt  you  like."  If  ho  asks,  "How  much  shall  I 
eat  ?**  sjiy  to  him,  "Eat  as  much  as  your  appetite  demands."  If  he 
still  asks,  **  Wlien  shall  I  eat  ?"  answer,  "  Eat  when  you  are  hungry." 

Although  I  do  not  favor  strict  and  severe  dietetic  rules,  neverthe- 
less I  deem  the  above-mentioned  remarks  as  going  too  far.  Unlike 
tlie  normal  healthy  condition,  iu  which  instinct  shows  us  the  right 
measure  to  eat,  neither  too  little  nor  too  much,  stomach  patients  very 
often  have  loHt  tlie  feeling  of  self-regulation,  and  as  a  rule  partake  of 
too  small  quantitiits  of  food.  In  cases  of  bulimia  there  may  be  an 
increased  desire  for  food,  and  then  the  quantity  of  food  taken  may 
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sometiiues  be  too  larRe,  but  this  is  exceptional,  and  it  is  thert^fon-i 
asually  noccasary  tu  iiistmct  thu  [uitient.s  tu  vni  mure,  or  to  give  them 
exact  fi^irofl  of  the  <iu]iiitit>  of  food  retjuirod.  As  this  varies  with 
every  individual  it  is  most  practicable  to  let  the  piiticut  weij^h  himself 
onco  a  Meek  and  to  see  ^^hether  he  keeps  his  weight.  If  he  di.»e8 
not  h»so  any  it  is  the  be«;t  sign  that  he  takes  suflicieut  nourisliineut. 
Besides,  we  must  remind  i>atieuts  to  load  a  regular  life,  to  eat  slowly 
lh(»w  many,  esperiuUy  iu  our  country,  sin  agaiuHt  this  natural  law!), 
and  to  chew  well  and  triturate  tlie  fooil.  One  must  avoid  eitJjor 
exti-emely  ct>Id  or  extn^mcly  warm  huHl.  Too  copious  and  t<x>  com- 
plicated mouls  must  l>e  strongly  forbidden. 

I  have  mmlii  it  a  rule  not  to  forbid  anything,  except   what  is, 

ording  t^)  my  conviction,  obnoxious  in  the  given  case.  In  this 
way  the  patients  Iiave  a  groat  variety  in  their  foo<l  and  run  \*wh  risk 
of  subnutriti<.»u.  Likewise  wo  need  not  change  the  nund>€<r  of  meals 
nor  the  hours  appoiut<'d  unless  there  should  l>e  si>Gcial  indications 
for  such  a  proceetling. 

Among  the  laity,  as  well  as  often  among  medical  men,  there  ai-e 
prejudices  against  certain  forms  of  fixKl.  Thus,  for  instjince,  until 
recently,  it  avjis  customary  to  forbid  all  kin<ls  of  fat,  even  butter,  in 
dysjieptic  conditions.  Fat,  however,  belougti  to  the  group  of  food- 
stuffs which  hiks  the  largest  number  of  heat  units,  and  besides,  it  is 
not  bulky.  Undecomposed  fat  passes  the  stomach  without  molesting 
the  hitter,  and  is  digested  in  the  small  intestine.  There  is,  there- 
fore, no  reason  for  forbidding  butter,  which  should,  on  the  contrary, 
be  highly  recommended.  Fearing  fermentjitive  processes  the  partak- 
ing of  bread  and  other  fooils  rich  in  carl>oh\  ilrates  is  very  !»ften 
greatly  limited,  or  even  totally  forbidden.  Although  it  is  true  tliat 
the  cjirbnh \  ilnite>4  easily  undergo  fermentative  processes,  tliose  caHi»a, 
however,  iu  which  considerable  fermentations  exist  in  the  stomach 
an*  quite  rare,  and  as  a  nde  are  found  only  where  there  is  consider- 
able stagnation  of  f(»od.  In  these  cases  a  diet  consisting  princiiwilly 
of  animal  albumin  (meat)  for  a  short  j>eriod  is  very  useful.  By 
means  of  lavage  of  the  stomach  and  other  appropriate  treatment  we 
6oob  succcimI  in  clieckin^  the  fermentative  processe-s,  and  carbohy- 
drates can  then  lie  ndministorod. 

Au  adult,  according  to  Koenig,"  daily  consumes  one-third  to  thr(*e- 
fourths  kilogram  of  bread;  fifty  to  sixty  jier  cent,  of  the  tittnl  food 
BulMtances,  and  fifty  to  seventy-five  j)er  cent,  of  the  carbohydrates  are 
taken  in  the  form  of  bnvid.  This  clearly  shows  the  inii»ortant  part 
bre^d  t;ik»»s  iu  ilift.  Its  use  is,  therefore,  as  a  rule  atlviHable.  It  is 
ortlinarily  sjiitl  that  crust  of  bn^ad,  stide  bread,  an<l  /wieliack  jiro 
uasier  to  digeat,  on  account  uf  the  starch  coutiined  in  them  being 
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iHrgely  converted  into  dextrose.  AUliou^h  I  am  of  the  opiuioti  that 
too  fresli  brojwl  must  be  avoidod,  I  nevertheless  rarely  find  much 
differeiK'e  in  the  diKeHiilulity  of  the  cniHtor  other  parts  of  well-baked 
fine  whit*^  brea<l,  jutlKing  from  ext>erionce  gained  from  my  own 
putientH. 

ArticlcH  of  luxury  (wiue,  beer,  coffee,  tea)  are,  r.s  a  rule,  per- 
niissil)le.  It  is,  liowever,  neocHsary  to  give  them  in  siimll  amouuta 
and  in  appropriate  form.  Strong  liquors  must  be  avoided,  likewise 
all  stnaig  si>icos. 

Ap|:>Gtizers,  as  a  small  amimut  of  caviai*e,  sardellen,  or  anchovies, 
on  a  Hmall  sUce  of  bread  or  cracker,  taken  one-tiuartor  (if  an  hour 
liefore  tlio  meal,  are  not  only  allowed,  but  fre*iuently  directly  com- 
mendable. 

In  reference  to  the  special  rules  for  tlm  diftVrent  diseases  of  the 
sectind  class,  we  shall  have  at  times  to  reduce  the  (piautity  of  meat 
taken  in  all  conditions  accompanied  by  a  dimiuislied  secretion  of  HCl 
(gastritis  chrunica  glandularis,  atony -j-subacidity) ;  on  the  other 
hand,  the  (juantity  of  richly  carbohydrated  vegetiible  food  muHt  be 
increased.  Kumyss,  matzoon,  milk  with  cognac  (two  or  three  iea- 
Bpoonfnlrt  of  cognac  in  a  glass  of  milk)  may  Ije  ijiken  with  crackers 
either  during  or  l)otwe<in  meals. 

In  all  the  conditions  attended  with  sujwracidity  the  (inantity  of 
albuminous  f<H)d  sliould  be  increased;  here  we  may  give  a  groat  deal 
of  meat  (venison  includetl).  In  superacidity  with  hypersecretion, 
fre<iuent  and  small  meals  containing  consistent  food  are  most  appro- 
priate. If  there  is  a  feeling  of  hunger  between  meals,  the  white  part 
of  hard-lioiled  eggs  may  l>e  taken  (for  albumin  combines  with  acid 
and  makes  it,  ro  to  say,  inert).  The  quantity  of  beverages  must  bo 
greftily  limited;  most  suitable  in  this  instance  are  small  fpianti- 
ties  of  vichy  water.  In  ililaUtion  of  the  stomach  and  in  gjistro- 
ptosis  it  is  also  a<:lrisable  to  give  small  and  frequent  meals,  and  to 
reBtrici  the  <piantity  of  liquids  taken.  As  a  rule,  milk  and  l>eer  do 
not  agree  well  in  thcvse  cases.  Small  quantities  of  wino  or  imported 
dark  beer  or  porter  may  bo  allowed. 

In  nervous  dyspepsia  and  gastralgia  our  main  object  will  bo  fo 
increase  syst^imalically  the  (piantity  of  food— here  milk  and  its  de- 
rivativefl  (kumyss,  matzoon,  bonny-clablier,  buttermilk,  cream)  taken 
l)ptween  meals  play  a  great  part  (Weir  Mitchell  treatment). 

In  acliylia  gnstrica  it  is  of  the  utmost  impf»rtance  to  give  liciuid  or 
yery  well-triturated  (pulveriaed)  food.  For  here  the  chemical  action 
of  tlie  stomach  has  entirely  cejwed,  and  vegetable  (on  account  of  tlie 
albuminous  membrane  enclosing  the  starch  granules)  as  well  as 
imimal  fo^nls  jmss  from  the  stomach  unchanged  and  not  converted  into 


LOCAL  TREATMENT  OF  THE  STOMACH. 


181 


siuall  x>urticle8  iuto  tbe  luteHtiueH  aud  irritate  them,  uulenn  there  hna 
long  been  formed  a  sutficient  adaptation  for  these  couditioun.  Vege- 
table fcKKl,  uu  account  of  ita  containiug  chiefly  carbohydratt^H,  will  be 
predomiuaui  in  the  diet  of  this  affection.  Thus  achylia  gastrica,  in 
reference  to 'diet,  stands  midway  between  the  first  aud  second  classes. 
It  ai>i>roximatea  the  first  class  in  so  fur  that  it  necesaitateH  a  litjuid  or 
a  mechauically  minutely  triturated  or  pulverized  food;  the  socoud 
class  in  allowing  a  richly  c4irl>ohydi'ated  diet. 

Some  readers  may  miss  exact  bills  of  fare  for  chi'ouic  aftVvtious  of 
the  stomach.  They  have  been  oniittetl,  as  it  is  always  necessary  to 
individualize,  especially  iu  diet.  We  must  guide  oui*8elves  more  by 
the  patients  than  by  theoretical  conclusions.  Our  maiu  object  must 
be  to  care  f( ir  )L  suilicieut  nutrition.  Ouly  the  al)Ove-giveu  priuci|ial 
rales  on  diet  must  be  observed,  although  at  times  even  they  Iiave  to 
be  mo<lifit*d.  In  referem*  to  this  point  HipiK>cnites  said:  "  Ihtndtim 
alitpiiii  tfmjHfri^  retjuml^  wtnt'i  et  ttniauetutlitii/'  At  th«  present  day, 
with  our  more  exact  knowledge,  we  have  come  to  appreciate  this  con- 
clusion in  a  still  greater  degree. 
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The  watching  out  of  the  stomach  by  meaus  of  a  stomach  pump 
was  first  iutrfKiuced  iuto  therapeusis  by  Kussmaul"  iu  1867, 
Although  tlie  instrument  had  been  used  previously  by  Bush,  Anu»tt. 
Sommerville,  iiml  Blutiu,  to  Kussmaul,  nevertheless,  must  be  cr^-ilited 
the  right  conception  aud  intnxluctiuu  of  tliis  im])orUiut  mciliod  of 
treatment.  The  stomiurh  pump  as  employed  by  this  investigator  haa 
at  pn^seut  only  an  historic  interest.  The  tigure  will  suflice  to  explain 
its  mechanism  (Fig.  4()).  Nowadays  we  make  use  oi  much  simpler 
apimratuses,  all  of  which  are  Imsed  on  the  princijde  of  siphonage. 

FttuNfl  ArraHfft'nifiii. — The  fine  that  is  iu  most  common  use  c<m- 
sists  of  a  glass  fuunel  att^icheil  to  a  piece  of  soft-rubl>er  tubing  aUait 
one  yard  iu  length,  which  can  be  slipped  over  the  up])er  end  (con- 
necting glass  tiiU*)  of  the  stomach  tube.  By  filling  thu  fuuuel  with 
water  and  alt*'niat4'ly  raising  antl  lowering  the  sjimi*,  the  htcmiach 
may  be  filled  or  emptied.  The  fuunel  as  a  rule  is  not  very  large  aud 
lias  a  cjiitiu'ity  of  alniut  3(X)-600  c.c.  Ewald  mlvises  the  use  of  n  very 
large  fuunel  with  a  cajuicity  of  alx^ut  two  (|UJirts.  This  r»'.sts  iu  a 
wootlen  frame  ou  tlm  fioor,  and  after  l>eing  filled  with  the  nxinisite 
amount  of  water  is  raised  U*  i\  height  suiUd)le  to  obtain  thr  amount 
of  prusMum  di^ired.     Thi^  water  esca|)es  from  the  various  o}>eniugs 
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iu  the  tube  an  from  a  sprinkler,  aud  the  Btomach  ia  in  this  way  irri- 
gated. To  siphon  the  water  out  of  tJio  stumach,  the  funnel  is  again 
plarcd  iu  the  wooden  frame*  and  thus  the  fluids  of  the  Htomach  re- 
turn. Here  the  wIkiIo  quantity  of  tlio  wotth  water  can  bo  easily  iu- 
H|>ected. 

Lf'thp-IfttHtnilifil  JjijktrafuH. — The  raising  of  the  bij<  funnel  ia 
(init-i*  troubU'Home,  and  1  therefore  prefer  to  use  in  my  own  practice 
tbe  Leube-lio.senthal  apparatuH,  wliich  I  couHider  the  best  means  of 
waHhiug  out  tlie  stomach  (se«^  Fiy.  41). 

Thi»  consists  of  a  liirge  glass  irrigator  having  a  cajMioity  of  about 
two  or  three  ipiartH.  Leading  from  the  inigator  a  large  piece  of  soft- 
rubber  tubing  is  coiniect^Hl  by  means  of  a  Y-Hhai)ed  glass  tnl>e,  Orst 
witli  the  stomach  tube,  secondly  with  another  quite  long  piece  uf 


Fm.  IU.— KuanuKura  8t4Mtuicti  Pump. 

soflrrnbl)er  tubing.  Both  anns  of  tubing — the  one  running  from  the 
irrigator,  the  other  into  a  wjist<>  Vf^ssel  -are  jtrovidi'tl  with  chimps. 
By  o|xining  the  damp  i^u  the  irrigator  tubing,  the  water  runs  into  the 
Htoniach.  By  dosing  the  same  and  (»iM'ning  the  tul»e  running  to  tlio 
waste  vassd,  the  water  is  withdrawn  from  tlio  stomach.  The  amount 
of  water  whidi  is  use<l  for  each  siugh)  tilling  of  the  stomach  may  vary 
fn»m  4*X)  CO.  to  a  whole  litre.  The  fluid  may  be  passed  into  the 
stt^mach  so  long  as  the  patient  <lcMts  nc»t  exj»erience  any  pressure.  As 
soon  as  he  iM^gins  to  feel  some  pressure,  the  quantity  should  not  be 
increaHi*d,  but  all  should  1h>  at  once  withdrawn.  This  manonivm  cau 
U»  I'ttpoated  two  i»r  tliriNi  tinn's  at  i^ju-h  sitting.  In  case  large  quan- 
iitiea  of  mucus  are  present  in  the  wash  water,  it  is  l>eHt  ti)  have  the 
]>atient  shake  himsdf,  es|>eriully  his  abdomen,  while  the  water  is 
eut«*ring  the  stiunadi.  Tn  tliis  way  it  is  possible  to  clean  the  orgau 
mechanically  much  more  thoroughly  than  would  otherwise  bo  the 
ras(^  The  same  method  ot  shaking  has  to  l)e  B])plied  if  the  stomach 
iHjnUuus  sontt*  fiKKl. 
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The  advantages  of  this  apparaiufl  are  quite  manifold:  1.  The 
whole  procedure  cad  he  executed  with  ease.  2.  Tlie  water  introtlnced 
inti)  the  stomach  is  alwavs  clear,  ns  the  waste  water  passes  through 
a  separate  tube,  wLilo  in  the  use  of  the  fuuii*'!  urraugemeut,  after  the 
first  tilliu^  the  fnniiol  and  the  tubing  become  soiled  during  the  with- 
drawal of  the  contents,  and  iu  coDsec|ueiiee  of  thin,  during  the  second 

filling,  much  of  the  mucus 
which  haa  remained  iu  the 
ap  I  Ml  rat  ns  returns  to  the 
stomach. 

Another  very  suitable  ar- 
rangemc^ut  for  washiug  out 
the  stomach,  esi>ecially  if  tlie 
(>atient  has  to  do  it  himself,  is 
an  apparatus  that  has  Ik^cu  iu 
,     .    -  use  in  this  couutr^^  for  many 

J  ^Av/i  years,  and  is  similar  to  the 

one  described  by  Friedlieb" 
(Fig.  42).  It  consists  of  a 
long  piece  of  soft-rubl»er  tub- 


'^ 


fn.  41.'l^ihn-ICuiMmlhAl  Appu-Atiw  f or  Gutrt'* 


Fig.  U  — FrifMiiHb's  App«nu»  for 
Outrtc  Ijkva|{«. 


ing  alMint  two  ynnh*  in  Ipiiglh,  the  middle  of  wliioh  is  ox|Miiided  iuto 
a  bulb.  The  storuiu'h  end  of  the  tul»o  is  ]iroviil(^l  witii  two  big  open- 
ings, while  the  other  is  shaped  iuto  a  funue!  (see  figure). 

In  the  withilrawjil  of  the  gastric  couU^nts  with  this  apjiaratua 
the  tul>e  should  l>e  closi^dwith  two  fingers  at  a  point  situated  ljetw(H?n 
the  bulb  /ind  the  lij*  of  the  patient  If  the  bulb  is  now  coropresseil, 
and  the  two  fingers  app1ie«l  to  its  distal  side,  then  on  relaxing  the 
prtfHSure  on  tlio  Uilb  it  willliecHnne  fillfd  with  stomach couU^uts.     By 
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agaiu  closing  the  upper  eud  of  the  tube  uud  coxupressiug  tlie  bulb, 
the  contents  will  How  out  from  the  apparatus.  In  this  wtxy  the  con- 
ieiita  of  the  atomacb  can  be  removed.  The  wuHhing  of  tlio  organ  is 
now  executed  in  the  naual  way  by  filling  the  fununl  oiul  \nth  whUt, 
raising  the  same  and  lowering  again;  tlie  bulb  then  need  not  bo 
compreHfied,  if  the  water  flows  out  easily.  If  tlie  Htreani  <^)f  water 
HtopM  flowing  l)eforo  the  entire  (juantity  has  left  the  stomach,  then 
Huction  by  meanH  of  the  bulb  must  \ni  jK»rfoniuHl  as  above  dwacribed. 
Instead  of  using  the  fingers  in  onler  to  comjiress  tlie  tube,  two  clamps, 
one  on  eat^b  side  of  the  bulb,  may  serve  the  Mime  ]>urpoHe. 

Several  have  tried  to  wash  out  the  stomach  by  mejiits  (if  a  tulw  ci 
tionhle  roitrtin/.  Very  rwontly  J.  C  Hemrafiter  in  this  country  again 
advised  such  an  a]>[>aratiis  for  this  purpose.  According  io  my  opin- 
iou,  however,  all  the.se  devices  are  unuw^swiry.  I^jivage  of  tliw  organ 
cannot  be  accouiplished  more  thoroughly  by  means  of  these  than  by 
the  three  abovenlescribed  simpler  api)aratuHe». 

A  Few  Hales  Cunceniintj  tfir  J^jtluxtfitm  (yV>itv«</<'.— The  introduc- 
tion of  the  tube  has  to  l)e  jiorformeAl  in  the  manner  debcribt^d  above 
wheji  speaking  of  the  intrtxluction  of  the  tube  for  the  withdrawal  of 
gastric  contents  for  examination.  During  the  introduction  of  the 
tnbe,  it  is  necessary  to  have  the  patient  hold  his  head  slightly  l>ent 
forward  (as  a  rule  jtatients  tiy  b^i  throw  the  head  far  back,  which 
is  a  gr(>at  olisiacle  to  the  entrance  of  the  tube  into  tho  asopluigus). 
The  in.sertion  of  the  tul>e  hjis  to  be  done  quite  rajtidly.  During  the 
pntire  procedure,  it  is  l>est  to  have  the  patient  breathe  deeply.  It  is 
furthermt»re  of  importiuice  to  hold  tho  tube  with  the  hiind  not  far  from 
th«  mouth  of  tho  jiati^nt  in  ordnr  that  the  ajiparatus  may  not  move  up 
and  down,  and  in  this  way  cause  irritatiou  of  the  st4>mach  and  ]>rodnce 
mius^a  and  vomiting.  In  case  tho  outflow  of  the  fluid  is  suddenly 
anvsteil  (by  fiw»d  (articles  obstructing  the  o|>ouing  of  the  tubel,  tlu»n 
u  small  (puiutity  of  water  has  to  be  jioured  in  again,  and  thn  si]))i(tn- 
ing  rei>eat*H].  How  long  and  how  often  the  8ti»mach  should  l>e 
waeilieil  out  it  is  diflicult  to  say.  As  a  rule  this  procedure  should  l>e 
kept  up  until  the  water  returns  quite  clear.  The  api>earance  of  blood 
iu  the  wash  water  necessitates  the  withdrawal  of  the  tulie.  If, 
however,  <mly  a  few  blootl  stains  are  visible  in  the  water,  they  are  of 
uo  iiu|K>rt,  and  the  lavage  can  be  contiuued. 

ImlirafiouM.  Anuh^  from  diaguostic  pui*|>oses  lavage  must  \m>  jx^r- 
foriued  when  tiiere  is  stagnation  of  food  in  the  stomach  and  whenever 
large  quAutities  of  mucus  are  present  in  the  organ. 

(JoiitrKiimlii^itions. — These  comprise  all  rouditiitns  iu  which  intro- 
duction of  the  tul>e  is  mit  jtermissible,  as,  for  instance,  hemorrhage, 
ulcer  of  the  stomjich,  etc. 
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The  Gasteic  Douche  (MalbkaiNc)/' 

By  the  gastric  douche  is  meant  u  sprinkling  of  the  stomach  Avith 
water  under  high  jin^sHure.  This  win  be  dime  by  raising  the  funnel 
of  the  washing  apparatiis  to  a  considerable  height.  EwaUra  tutte, 
which  has  several  small  oi>ening8  and  one  large  one,  is  m«>st  suit- 
able for  this  pur[>o8ti.  Rosenheim  ^'  makes  use  of  a  similar  tube. 
Boaa  employs  a  tu1>e  with  many  small  oiK>nings  of  pinhend  size. 
?he  latter,  however,  has  the  disadvantage  that  the  water  cannot 
"return  iiuickly.  The  gastric  douche  was  applied  by  Malbranc  and 
aft^Twards  by  the  above-named  writei-s  in  oixler  to  combat  severe 
gastralgias. 

Accordijig  to  my  experience  there  is  but  little  difference  l»etween 
bivage  and  douching  of  the  8t(»mach.  In  fact,  every  form  <»f  lavage 
hassdmost  tlie  sameeftect  tm  the  gastric  douche.  Of  hito  M.  Gross," 
of  New  York,  has  ileviseil  a  double  current  gastric  donche. 

Both  lavage  and  the  gastric  douche  have  been  made  use  of  for  the 
application  »>f  mtnlicjiments  directly  to  the  mucous  membrane  of  the 
stomach.  Thus,  for  instance,  various  antiseptic  solutions  have  been 
applietl  (l)oracic  acid,  sidicylic  acid,  s(jdium  salicylate,  thymol,  creo- 
lin,  lysol,  etc.) ;  again,  chloride  of  sotlitmi  <in  the  one  hand,  and 
nitrate  of  silver  on  the  other  (the  one  to  increa.se  gastric  secretion. 
tlie  other  to  diminish  it),  have  been  used  by  Boas  and  Hosen- 
heim.  The  solution  intnxluced  into  the  stomach  by  means  of  the 
api^iratus  is  left  thure  for  a  few  minutes  (two  to  five)  ami  then  with- 
drawn. Tills  procedure  has  the  great  disadvantage  tlmt  in  order  to 
apply  a  soluti(m  in  the  right  concentration,  covering  the  whole  inside 
of  the  stomach,  a  considerable  quantity  of  the  meilicament  is  abso- 
lutely uei'emMiry.  The  ((uautity  of  the  agent  lias  to  exceetl  the  nor- 
mal dose,  and  rearli  tlie  poisonous  limit.  Although  by  •emptying  we 
certainly  remove  the  greatest  \uiTi  f»f  tlte  solution  and  in  tliis  way  the 
danger  of  intoxication  is  griMitty  diminished,  neverthelci^s  a  consid- 
enihle  <piantity  of  the  inject^nl  tiuid  nuiy  pass  through  the  pylorus 
into  the  intestines  l)eyond  our  control,  and  at  timt'H  may  do  harm. 
That  is  the  reason  why  nitrate  of  silver  and  similar  pi>isonoiis  sub- 
stances should  not  Ije  intnxluced  into  the  st^^mach  bv  these  means. 


The  Gakikic  Shuy  (EiNHoitN)."  I 

In  order  to  apply  medicameuta  of  a  toxic  nature,  without  risk  of 
poisoning,  dire<*tly  to  the  stomach  wall,  we  must  mjiko  nfnd  of  tho 
spra>  which  enabh^s  us  to  cover  large  areas  with  a  com]>aratively 
smidl  amount  of  Htpiid. 
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It  appeared  important  to  me  to  make  use  of  the  spray  in  diseases 
of  the  stomach.  The  nsual  spray  apparatus  can  be  modified  in  such 
a  way  that,  insteati  of  the  hard-rubber  branch  of  the  apparatus,  the 
same  is  made  of  soft  rubber  and  lengthened.  In  this  way  the  gas- 
tric spray  apparatus  consists  of  the  usual  spray  apparatus,  in  which 
there  is  a  soft  Nelaton  tube,  of  70  cm.  length,  inserted  between  the 
hard-rubber  spray  end  (1  cm.  in  length)  and  the  hard-rubber  branch 
running  to  the  bottle.  Within  the  Nelaton  tubing  another  soft  tulw 
of  thinner  calibre  connects  the  inner  capillary  tube  with  the  nozzle 
(see  Fig.  43).* 

As  the  spray  is  generated  by  the  air  forced  by  the  bulb  through 
the  tube,  taking  up  the  fluid  and  dividing  it  into  fine  particles,  the 
medicament  will  necessarily  6ome  in  contact  with  every  part  touched 


Fio.  4S.— Tlie  Qastrto  Spray  Apparatus  (Elnborn). 

by  the  air.  If  the  stomach  is  empty  when  spraying  is  begun,  the 
air  that  enters  will  expand  the  organ  and  transport  the  fluid  to  every 
I>art  of  its  interior.  The  administration  of  the  spray  in  gastrothera- 
peusis  may  perliaps  be  a  suitable  form  for  fulfilling  the  following 
puri)08es:  1.  To  disinfect  the  mucous  membrane  of  the  stomach; 
2.  To  exert  an  astringent  effect;  3.  To  jiroduce  analgesia  in  gas- 
tralgia  of  local  character  (from  ulcer,  cicatrix,  or  cancer) . 

Method. — As  it  is  only  possible  to  spray  the  stomach  in  its  empty 
state,  it  will  be  necessary  to  administer  the  spray  either  when  the  i>a- 
tient  is  fasting  or  after  a  previous  lavage. 

A  i)receding  lavage  will  always  be  indicated  if  we  intend  to  dinin- 
fect  or  apply  astringents,  for  in  these  instances  it  is  necessary  first 
to  remove  the  mucus  with  the  micro-organisms  embedded  therein. 
"When  the  object  is  to  exert  an  analgesic  influence,  the  lavage  may 
perhaps  be  omitted. 


•The  gastric  spray  apparatus  is  manufactured  by  J.  Iteynders  &  Oo.,  New 


York. 
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After  filling  the  apparatus  witli  a  Huflicieiit  amonnt  of  the  required 
Bolntion,  the  tul)e  end  is  dipped  into  warm  water  and  theren|Kin 
iiiHertetl  into  the  stomach  of  the  patient.  It  is  beat  to  begin  with  the 
Bpra^'  as  soon  as  the  nozzle  (being  in  the  atoiujich)  in  at  a  distance  of 
about  45  cm.  from  the  lips  of  the  patient.  Provided  the  nozzle  is 
not  covered  by  the  Htomach  wall,  there  can  Ijc  heard  daring  the 
spraying  at  times  in  the  neighborhood  of  the  patieut^ — otherwise  by 
putting  the  ear  on  the  gastric  region — the  Honnd  characteristic  of 
che  spRi}'.  In  case  the  r»[>ening  is  covered,  the  spray  is  generally 
unable  to  pass,  and  it  then  is  necessary  to  insert  the  tul)e  a  little 
farther.  Even  if  the  apparatus  works  well  from  the  lieginuing,  it 
will  be  exi)edient  aft<»r  a  while  to  intrtidnoo  the  tnl>e  a  little  farther, 
in  order  to  have  the  spray  work  from  different  i)oints. 

The  spraying  of  tlie  Ktomach  has  pnned  very  ust^ful,  according  to 
my  experience,  in  erosions  of  the  stomach,  in  those  fonns  of  chronic 
gastric  catarrh  which  are  associated  with  an  abundant  amount  of 
mucus,  and  in  cases  of  hypersecretion  and  hyperacidity. 

ELBOTRICnT. 

Electricity  has  gaine<l  a  firm  foothold  in  the  therapeusis  of  gastric 
and  intestinal  troubles.  It  will  not  therefore  be  8U|»erduous  to  give  a 
brief  review  of  the  history  and  physiology  of  this  agent  as  far  as  it 
concerns  the  digestive  tract 

Numerous  exiH»rimt*nt«  have  been  made  in  the  study  of  the  inllnenee 
of  electricity  upon  the  stomach  and  intestines ;  all  of  them  serve  to 
demonstrate  the  phyaiologicHl  effects  of  this  agent. 

Ludwig  and  AVel>er,  von  Ziemsseu  and  Bocci  have  statwl 
thai  in  animals  the  fanulic,  as  well  aa  the  galvanic  current,  applied 
directly  to  the  stomach,  causes  coutractious  of  this  organ,  and  i»ro- 
doces  secretion  of  the  gastric  juice.  Schillbach,  upon  applying  the 
galvanic  current  to  the  bowels  of  a  rabbit,  observed  intense  contrac- 
tions at  the  site  of  the  anode,  ftillowed  by  ijeristjdtic  movementrt. 
Fubini  lately  demons tratetl.  after  making  a  Volla's  double  iute.^tiual 
fistula,  that  electricity  quickens  intestinal  perist^ilsis  to  a  high  degree, 
viz.,  alMjut  live  or  six  times. 

For  many  years  past  numerous  writers  have  employe<l  eWtricity 
in  iiffections  of  the  stomiich  and  iuteatines.  The  methml  genendly 
used  fortius  purp*wo  consisted  in  tlie  jtercntaneous  applicntion  of 
tiie  current;  usually  one  electrode  was  held  in  tl»e  ncighlMirht»fKl  of 
the  vertebral  column  at  aliout  the  sixth  dorsal  vertebra  on  the  left 
side,  i\w  sm-ond  lUectrcwIi'  luring  placed  at  tho  c[>igastrinm. 

K<K!kwell  jkud  bvard  "  wert*  luuoug  the  tirat  to  make  ui^e  of  eloc- 
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tricity  ou  a  large  scale  iu  the  treatmeut  of  nervous  dyspepsias.  To 
the  application  of  electricity  to  the  stomach  they  added  general 
electrization,  and  had  the  most  brilliant  results.  Neftel  likewise  had 
much  success  from  the  electrical  treatment.  Fuerstner  recommends 
the  galvanic  current  for  the  treatment  of  atonic  dilatations  of  the 
stomach.  Oka  and  Harada,  Leube,  Lente,  Semmola,  Richter,  and 
Leubuscher  speak  highly  of  the  application  of  the  electric  current 
in  various  i)athological  conditions  of  the  stomach  and  intestines. 

Besides  these  clinical  facts,  there  have  lately  been  added  some 
more  exact  notes  as  regards  the  physiological  effects  of  percutaneous 
electricity  of  the  stomach  iu  man.  Ewald  and  myself  "  have  been  able 
to  demonstrate  an  acceleration  of  the  motor  faculty  of  the  stomach 
under  the  influence  of  percutaneous  faradization,  by  means  of  the 
salol  test.  A.  Hoffmann  "  showed  that  the  galvanic  current  percu- 
taneously  applied  to  the  gastric  region  for  twenty  minutes  produces 
an  abundant  secretion  of  gastric  juice. 

Direct  Elect rizat ion  of  the  Stomach, 

Although  the  favorable  influence  of  electricity,  even  percutane- 
ously  applied,  is  quite  evident  in  numerous  affections  of  the  stomach 
and  intestines,  it,  however,  remains  questionable  whether  any  of  the 
produced  electricity  penetrates  to  the  stomach.  The  main  currents 
undoubtedly  go  through  the  skin  and  muscles,  but  if  any  of  them 
reach  the  stomach,  they  must  be  very  weak.  But  surely  we  might 
expect  to  attain  better  and  more  successful  results  by  the  api)licatiou 
of  electricity  directly  to  the  stomach.  In  his  book  on  "Electro- 
therapy," Erb  says:  "The  firat  maxim  to  observe  is  the  treatment  iu 
loco  morbi,  i.e.,  the  ap])licatiou  of  electricity  to  the  inorbid  part 
itself.  .  .  .  There  is  no  doubt  that  it  is  best,  in  the  great  majority  of 
cases,  to  oj)erate  directly  ou  the  diseased  spot." 

Pepper  hail  a  patient  with  dilatation  of  the  stomach  in  whom 
the  abdominal  walls  were  so  thin  that  the  spontaneous  jjeristalsis  of 
the  stomach  could  be  i)erceived.  On  this  patient  he  showed  that 
electricity,  percutaueously  applied,  never  excited  any  peristaltic 
luovemeuts  of  the  stomach.  Pepper  then  continues  as  follows :  "  The 
difficulty  of  compelling  a  current,  no  matter  what  may  be  its  strength, 
to  penetrate  through  various  layera  of  tissue  of  different  cousisteuce 
and  anatomical  character  is  well  known."  Speaking  of  percuta- 
neous electricity  of  the  stomach,  Kussmaul  remarks:  "The  thera- 
peutic results  obtained  by  Fuerstner  and  others  iu  cases  of  dila- 
tation of  the  stomach  do  not  prove  that  by  means  of  the  curreut  a 
direct  peristalsis  of  the  stomach  was  induced,  but  could  be  attributed 
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to  the  favornble  iufluenc^  of  the  contractions  of  the  abdominal  walls. " 
Tlipse  quotations  all  i>oiijt  to  tbe  advisability  of  a|)pl>'i^f^'  electricity 
to  the  stomach  directly,  and  not  percntaneonsly,  if  ])r»K8ible. 

Ciinstatt  first  proposed  to  combat  dilatatioiiH  of  the  Htomacb  by 
direct  electrization,  introducing  one  electrwle  into  the  craophai^ifi  and 
putting;  the  other  in  the  sttunach  region.  Duchenne  was,  however, 
the  first  who  ma«le  use  of  this  method. 

KftMHwunFs  Mi'th(xl. — Very  soon  afterwards,  in  1.S77,  Knssraaul  **' 
be(;uu  to  [niirtise  diroi^t  electrization  of  the  stomach.  The  electrode 
UBod  fi>r  the  pnrixise  consisted  f»f  a  stomach  tube,  througli  which  ran 
a  copper  wii-e  ending  in  an  olive  point  and  fastened  to  the  cut-off  end 
of  the  tube.  In  several  i>atieuts  with  dilatation  of  the  st^jmjich  Kuss- 
maul  introtluced  this  electrode  into  the  stomach,  the  other  (ordinary) 
elcctrcMJe  Ix'ingheld  in  the  hand.  In  applying  electricity  in  this  way 
contnwtions  i>f  the  ab<lonnnal  muscles  on  tlie  left  side  appeared,  and 
inone  [witient,  with  thin  alxlomiual  walls,  contractions  of  thestomacli 
were  visible  on  applying  weaker  elec^tric  currents. 

Balduino  Bocci,  in  IHSl,  experimenting  on  animals,  was 
I«r8UBde<l  *'that  the  indireet  fanulizatiou  of  the  stomach  through  the 
abdominal  walls  i)roduce8  in  the  sti^miach,  even  when  applied  in  a 
very  energetic  way,  phenomena  of  but  little  importance,  and  of  a 
dubious  curative  eftect."  As  the  direct  faradization  of  the  stomach, 
on  the  other  hand,  showe<l  all  the  above-mentionofl  physiokigical 
efifei^ts,  Bocci  recommended  anew  the  use  of  direct  electrization 
of  the  stomadi  for  therapeutic  purposes.  Bocci  uB(*d  for  this  end  au 
electrode  like  that  of  Knssranul. 

JiartkCs  3JetfttMi--0reiii  pmgress  in  the  direct  electrization  of  the 
stomach  was  made  in  1884  by  G.  Bardet."  The  direct  contact  of  the 
lower  metal  piet«  of  tlie  electrode  with  the  inner  wall  of  the  stomach 
irritates  oidy  a  small  si>ot,  and  this  very  intensely;  wherejis  the 
birger  part  of  the  stomsicU  receives  but  little  of  the  electricity  pro- 
duced; in  conse«iuence  of  this  the  galvanic  current  should  not  l)e  ajv 
plie<l,  l>ecAuse  by  the  usual  method  it  wouKl  not  be  |H)Ssible  to 
avoid  lesions  of  the  mucous  membrane  of  the  stomach.  In  order 
to  overcome  thesti  drawbacks  Bardetconstnacteil  his  stoma^'h  electrfxle 
in  snch  a  way  that  the  metjd  ]>iece  runniug  through  the  tube  was 
Bhortpr  tlrnn  the  tnVie,  and  did  not  touch  its  windows.  By  filling  the 
stomach  with  water  the  electric  circuit  between  the  stomach  wall 
and  the  lower  metal  piece  of  tlie  electrode  was  established.  In  this 
way  the  electricity  was  distributed  over  the  whole  snrface  touched  by 
thi>  \vat41r.  By  means  of  tliis  electrcxle  Banlet  treated  three  cases  of 
dilatation  of  the  stomach,  and  one  citse  of  obstinate  vomiting,  with 
the  galvanic  current  (^fifteen  to  twenty -five  milliamperes)  and  obtaincnl 
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BjUeudid  reHulU.  Most  of  thoHewho  bavo  employed  direct  electriza- 
tion of  the  ntomach  bavo,  until  recently,  generally  used  Bardet's 
electrode.  Cbarles  O.  Stoektou'8  "  stouacb  electro<le  does  not  differ 
very  inucb  from  that  of  IJardet. 

AJtbou^h  tlio  bigli  value  of  direct  electrization  of  the  stomach 
in  self-twidf'iit,  the  inethfKl  did  not  enter  much  into  iiractico,  InvanBe 
the  tube  surrounding;  the  electrtMle  had  to  be  ko|tt  in  the  throat  dur- 
ing the  whole  electric  HcriHion  (alnnitten  luiuutcs),  and  inconveniencfMl 
the  patient  to  such  a  degree  that  the  ]»roceiliire  could  1)0  cnrried  out 
ordy  iu  iwople  acruntomed  to  lavjige  of  the  Htomach,  and  even  by 
thorn  it  w/iH  disagrecjihly  ftilt.  Thin  is  the  rt*ason  why  von  Zienissen  '* 
rejfH^ted  direct  electrization  of  the  Httjmacli  as  lieiug  too  straining  aud 
exliau8tiug. 

EinJ{Qrn*8  Method, 

In  order  io  fjK^ilitate  internal  or  direct  electrization  of  tlie 
»tomacb  I  have  couHtructtMl  an  electrcxie  on  the  same  i»rinciple  as  the 
stom.'ich  bucket.  This  eU^ctnKlo  once  swallowed  reaches  the  stomach 
without  furtlier  artidcial  aid.  The  silk  thi'ead  of  the  bucket  is  repre- 
sented in  tliO  electrode  by  a  very 
fine  (I  mm.  in  diameter)  rubber 
tube,  through  which  a  soft  con- 
dm'ting  wire  nins  to  the  Iwittory. 
The  end  pie<'eof  the  electro<le  con- 
sists of  a  bard-rublM*r  cnpwule  with 
miuiy  openings.  In  this  cjipsule 
lies  a  metallic  button  which  ia 
connected  with  the  wii-e.  Fig.  44 
shows  the  elcctrfMlo  iu  natural 
size.  The  rubber  ca^isule  serves 
io  avoid  direct  contact  of  the  metal  with  the  stomach  wall;  the  cir- 
cnit  is  comi»leted  by  the  water  tlie  stomach  contains.  This  electrode 
I  have  termed  a  "Dt^lutnble  Stomach  Electrode." 

MethotI, — The  imtient  drinks,  l>est  when  iu  a  fasting  condition, 
one  to  two  ghu^ses  of  water,  tea,  or  coffee.  He  now  opens  his 
mouth  widely,  aud  tlie  electroilo  (the  caiwule  piece)  is  placed  far  be- 
hind on  the  root  of  the  tongue  and  he  is  ordered  to  swallow.  Ho 
again  drinks  some  wat-r,  and  the  electrfxlo  finds  its  way  to  the  stom- 
ach without  any  further  assistance.  Li  order  to  recognize  this  ]ioLut 
precisely,  it  is  advisivblo  to  zoAke  a  mark  on  the  cord  at  a  distance 
of  40  cm.  from  the  capsule;  as  soou  as  this  mark  comca  to  the  teeth 
wo  are  suro  that  the  electrode  is  in  the  stomach  and  we  can  apply  the 
electricitv. 


rio.  44. 


'Tb»  Doglauble  Stonuc^  Eloetnxlo 
(EIdIkhii). 
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According  to  my  beliof,  it  ih  of  im|M>rtuniH3  to  upply  giiHtro^lec- 
tri»fctiou  accortlin^  to  a  <*ertrtiu  plan.  Thus  it  will  not  api^eur  HU|)€<r- 
fluotiH  to  ^ive  a  dotiiileil  iIriK(*ri|itiou  of  the  incthtHl  which  I  ^HUi^rnlly 
employ." 

Tho  pntient,  when  th(^  doglntalile  nlectnMio  in  WMtliin  thn  Bt^iuach, 
oi>en8  lu»  clothes,  so  thtit  tho  alKloinon  is  Hct-psHible.  Tho  koy  of  the 
ilrghitiihlo  eloctnnlo  ih  coijuectctl  with  tho  ctml  (ir-j^hUvo  iM)le)  niD- 
ning  to  the  battery. 

GaMrofaradhntinn. — Sitting,  ten  miuntnH;  at  tii*st  Inrj^o  plato  elocv 
tv<Mlc  at  tlie  gastric  antl  epigantric  iv^;iou  for  five  niiuut(?«,  then  a 
Binall  onliitary  Bpougo  elcuttrode.  The  electrode  is  at  firnt  luovod  up 
and  down  from  left  i^^  right  in  the  gastric  region;  sometimeH,  ea- 
|»ecia]ly  when  there  in  cuuMtii>atiou,  tho  electnxle  ia  pasBoil  over 
the  region  of  tho  colon — ascendeu8,  trausversnin,  and  descendens — 
always  liegiuuiiig  in  tho  right  iliac  region  and  stopping  at  the  left 
iliac  region  (dnnition,  two  minutes) ;  wo  then  proceed  fmm  the  gas- 
tric region  from  right  to  loft  to  the  back,  and  remain  at  tho  left  sido 
of  the  seventli  dorsal  vertobra  for  one  minute.  At  thifi  place  the  cur- 
rent C41U  l»e  ai>plied  *iuite  strongly,  and  most  patients  then  experience 
u  slight  sensation  witliiu  ilio  stomach;  tho  patients  fintl  it  difficult  to 
descrilje  this  sensation;  some  assert  that  they  experience  a  dragging 
feeling,  others  a  feeling  of  weight,  and  others  again  of  pinching.  AH 
of  tliem  refer  tho  feeling  to  the  stomach  and  locate  it  opix)site  differ- 
ent heights  of  tho  alxlomiual  wall.  Wo  tljon  return  to  the  front,  mov- 
ing tho  electrode  gently  up  and  do\\-n  over  the  gastric  region  for  two 
minutes,  gradually  decreasing  the  current,  ami  thus  ends  the  sitting. 
The  current  luis  to  be  of  such  a  strength  that  it  causes  distinct  con- 
tractions of  tho  abdominal  walls ;  but  it  is  not  well  to  have  it  so  strong 
that  tho  patient  ox|>oripnces  pain. 

Giistnxjnhxmiznlum. — Negative  ]>ole  within  the  stomach;  small 
spongo  electrode.  Duration,  eight  minutes.  First,  two  minutes 
IjoIow  the  ensiform  process  (during  tho  first  minute  tho  current  is 
gnidually  increased  to  its  necessary  strength),  then  for  tliree  minut(*s 
moving  tho  electi-oilo  up  and  down  the  gastric  n'gion.  After  this, 
wo  thou  go  to  the  l^ack  and  remain  ouo  minute  at  the  left  sido  of 
tho  seventh  dorsal  veiiebra,  return  to  tlio  front,  move  the  ehxrtrtKlo 
around  tho  gastric  region  for  ono  minute,  and  rc^main  then  ipiietly 
for  ono  minute  below  the  enaiforra  process.  During  this  time  the 
current  is  gradually  weakened  and  the  sitting  is  ended;  the  strength 
of  the  current  is  ordinarily  fifteen  to  twenty  milliami)ere8. 

In  witlidrawing  tho  electrode  a  rosist^uice  is  felt  at  the  iutroitus 
uMfophagi;  it  is  n<jt  advisable  to  pull  the  electrode  with  fori'o.  Ono 
hjui  only  to  make  the  [)atient  swallow  ouce  or  twice,  and  to  make  use 
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of  the  moment  when  the  larynx,  by  this  act,  asrenflR  anrl  the  paxsa^e 
becomes  free,  to  withdraw  the  electrode,  which  is  done  m»w  with  jwr- 
fect  ease. 

1  ordinarily  apply  the  electrization  every  other  day  dnnuK  the  be- 
^inuinR  of  troatmontj  afterward — t.p.,  after  the  lapHo  of  two  or  throe 
weeks — twice  weekly  for  about  three  weeks,  and  thereafter  once  a 
week  for  some  time.  As  a  rule,  I  Ixigin  to  decrease  the  freriuency  of 
the  sittings  when  I  notic«  a  decided  improvement  in  the  couditiou  of 
the  patient.  Even  after  a  complete  disappearance  of  the  symiit<:)ms 
it  is  advisable  to  continue  the  electrization  (once  a  week)  for  some 
time. 

Direct  electrizjition  of  the  stonnich  by  means  of  the  deglutable 
electrode  is  very  simple  and  handy  for  the  patient  and  for  the  physi- 
cian, and,  Jis  it  seems  to  me,  as  easy  to  apply  as  percutaneous  electri- 
>sation.  After  the  iirst  ai>plication  the  insertion  of  the  electrode  is 
much  ejisier,  the  (latient  being  accustometl  to  the  procedure. 

The  principal  advantage  of  the  deglutabje  eloctrcMle  cousists, 
firstly,  in  that  we  are  able  to  apply  the  method  in  people  not  used  Ut 
the  stomach  tube;  and,  secondly,  in  that  the  thin  cord  d(jes  not  cause 
any  uncomfortable  fooling  to  the  i)atieut  during  the  entire  electric 
sitting  and  does  not  provoke  salivation.  Another  advantage  lies  iu 
the  circumstance  that  electricity  by  means  of  the  doglutable  electrofle 
can  be  administered  even  in  those  cases  in  which  ulcer  of  the  stomach 
is  suspected,  whereas  the  old  stomach  electrode  could  not  bo  intro- 
duced in  them  for  fear  of  causing  perforation. 

By  means  of  the  dogluUible  electnxlo  a  regular  course  f>f  electric 
treatment  of  the  stomach  becomes  possible  in  many  cases  and  is 
facilitated  in  all. 

I  have  made  an  extensive  study  of  the  physiological  effects  of  di- 
rect electrization  of  the  stomtLch  and  have  published  the  results  in 
several  papers.  From  my  experiments  it  follows  conclusively:  1. 
Direct  fara<lizatirtn  «tf  the  stomach  increases  gastric  se<Tetiou  (a)  dur- 
ing tlie  application  of  I'loctricity  and  also  (/>)  for  a  short  period  after- 
wards ;  2.  Direct  galvanization  of  the  stomach  with  the  negative  x>ole 
within  the  organ  in  most  instances  diminishes  gastric  secretion;  3. 
Direct  faradi/Jitiou  as  well  as  gidvanizatiou  of  the  stomach  increases 
the  absorlient  faculty  of  the  stomach. 

As  regards  therapeusis  I  have  come  to  the  following  conclusions: 
1.  Direct  gastro<*Iectrization  'is  a  potent  agent  in  the  treiUment  of 
chronic  (non-malignant)  diseases  of  the  stomach.  2.  Direct  gastro- 
fanwlization  proves  to  lie  useful  in  many  ways  in  most  chronic  dis- 
eases fif  the  stomach.  The  favonible  results  apftear  very  clearly  and 
pretty  quickly  iu  those  cuses  of  stomach  lUlatatiou  which  are  not 
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caiiserl  by  auy  obetructioD  at  the  pylorus,  but  merely  by  the  relaxa. 
tiou  (if  the  muscular  coat  of  the  stomach.  Here  ^astrnfaradization 
18  beDodcial,  do  matter  whether  iu  those  cases  there  ih  liypcrucidity 
or  subjicidity  of  the  stomach  couteuts.  Cases  of  relaxation  of  the 
canlia  (enK'tations),  aud  also  of  relaxation  uf  the  pyloruH  (j)reHonco 
of  bile  secretiou  iu  the  stomach),  were  very  favorably  iuflueuced  by 
faradizjition.  Hero  the  result  was  most  markedly  prououncodt  imis- 
much  ua,  besides  the  subjective  amelioration  of  the  patient,  the  ob- 
jiHitive  examiuatlou  showed  at  the  same  time  the  absence  of  bile  iu 
the  stiimach  contents.  There  was,  however,  only  one  case  of  relaxa- 
titm  of  the  pylorus  under  ol>sen*ation.  3.  GastroKalvauizatiou  is 
almost  a  sovoreiKU  means  for  comlmtinp;  severe  and  most  ol)stiuttte 
Kiistralgias,  no  mutter  whether  they  are  of  nenous  orij^in  or  caused 
by  li  cicjitrized  ulcer  of  the  stomach.  4.  Gastro^jalvanization  exerts 
also  a  favonible  iotlaeuce  on  several  affectious  of  the  heart  complicated 
with  ^asiral^ia. 

AVith  ri'Knrd  to  the  effects  of  the  current  iu  diseases  of  the  stom- 
ach, it  is  very  difticuU  to  jjrive  a  full  theoretical  explanation.  I  jjer- 
fectly  aKToe  with  Stockton,"'  who  says:  ** Exactly  what  role  is  played 
by  faradi/Jition  I  am  unable  to  st^ate;  whether  it  is  a  ^lustric  sedative 
or  a  gastric  stimulant  I  do  not  know.  My  efforts  were  in  the  dii*eo- 
tion  of  study,  and  the  results  were  so  favorable  that  T  applied  farad- 
ism  to  csisn^  Htvmin^ly  coiitiadictory  in  character,  and  I  have  con- 
cIuiUhI  tliat  the  great  variety  of  gastric  uourt>ses  depend  ui>on  a 
common  cause— an  iraperf*H;t  innervation  of  the  8t(^>mach;  that  elec- 
tricity impnivcH  this  iinn-rvation,  tliereby  relieving  the  cause  and  so 
the  conditions  which,  at  first  thought,  are  so  contradictory.'* 

Tlie  <duef  factor  in  determiuiug  the  efficacy  of  any  means  of  treat- 
ment is  and  always  will  l>e  experience.  For  this  reason  I  do  not 
Uiiuk  it  necessary  to  go  into  further  det-ails  of  tlie  mauuer  in  which 
electric  currents  act  u|>on  the  human  organism.  The  very  numer- 
ous successful  rcHults  obtained  by  this  methtxl  of  treatment  warrant 
itM  genend  use  in  practice. 

Since  the  publication  of  my  pBj^ers  on  direct  electrization  of  the 
stomach  many  authors  in  this  country  as  well  as  in  Fniuce  and  Ger- 
man\  have  maile  use  of  this  niethixl  of  tieatuieut  and  highly  rec<im- 
mend  it.  Thus  Stockton,  Ewald,  Rav4,  A.  A.  Jonea,  I).  I).  Stew- 
nrt,  Rosenheim.  Brock,  Goldschinidt,  and  otliers  have  published 
grxxl  results  obtjiiued  by  intragastric  electri/ati(m.  Ewald  approves 
of  thA  sha|»e  and  fonn  of  my  elet^tnxle,  but  finds  it  difficult  to 
intrfKlnce  it  into  the  ]>atient*s  stomach.  For  this  reason  he  has 
m<Hliti»*d  it  by  using  n  thiekrr  rubU'r  Inbitig  arcmnd  the  wire.  The 
tubing  corn.«xiK>uds  to  \o.  13  Charriere  aud  is  alx)ut  one  oud  a  Indf 
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milliiueires  thick.  I  Lave  not  found,  however,  that  Die  iusortion 
iuto  the  stomach  of  the  deghitnble  electrode  offers  au.v  difficuUios. 
The  principal  i>oint  is  to  pnt  tho  electro<le  fHrVmck  into  the  pliarynx, 
and  then  to  let  the  jMitieut  drink  soiuet]iing.  It  is  adviflahle  t*) 
have  the  jwitient  drink  slowly  about  a  ^^lasHfiil  of  water,  and  to  con- 
verse with  him,  in  order  to  distract  his  attention  from  the  i»nn'edure. 
The  electrcnle,  usually,  S(»on  reaches  the  stoniiudi.  If,  as  seldom 
hapf>eus,  it  remains  lying  in  the  fauces,  the  jiatieut  has  to  eat  a 
snudl  juoco  of  bread  and  to  drink  some  water;  tlxo  electrode  will 
then  tijul  its  way  intu  the  sttuaach  with  the  bread.  If  in  a  very 
rare  c^ise  the  doKlutable  electrcnle  cannot  be  introduced,  there  is 
always  time  t*>  sulwtitute  the  eloctrrxlo  Jia  nitxlifiod  by  Ewald. 

Wegele  has  laN^ly  devised  a  now  gastric  electnMJe  which  he  terras 
the  spiral  electrtxle.  Inasmuch  as  this  electrode  has  to  1>6  used 
though  a  stomach  tulM?,  it  has  no  iulvant>i^(^H  whatever  over  the  ordi- 
nary stomach  electrodes  formerly  in  use,  as  the  principal  i»n)m'e8H 
aeliieved  by  means  of  th(^  degliitHblo  electrode  is  tliat  tin?  stomach 
tube  can  be  dispeusetl  with  in  the  a]>plication  of  electricity. 

lut^^rnal  massjige  of  tho  stomach  has  recently  been  suggested  by 
Dr.  F.  B.  Turck,  of  Chicago,  It  is  effected  by  mejins  of  his  "gyro- 
mels"  or  "revolving  sound."  This  instmment  consists  of  a  flexible 
cable,  to  the  end  of  which  is  attached  a  sponge,  covering  a  sjiiral 
apring,  which  can  l>e  removed  from  the  cable  at  will  and  changed. 
The  cable  |)asses  through  a  rubl)er  tnl>e,  and  this  again  is  att^uhed  to 
a  revolving  apparatus  for  the  ymrpose  of  producing  revolutions  of  the 
8ix)nge.'*    (See  American  Medico-Surgical  Bulletin,  July  Ist,  1895.) 


ORGANIC   DISEASES  WITH  CONSTANT  LESIONS. 


Qastric  Catarrh. 


I,  .\crTK  Gastritw. 


Siptof ty ma,— GaAtniis  glandularis  acuta;  acute  gastric  catarrh; 
oatarrhuK  ventriculi  acntus. 

Ikfuition, — A  condition  in  which  the  mucous  membrane  of  the 
stomach  is  inflamed,  thereby  causing  disturbances  in  the  act  of  di- 
gestion. 

Acute  gastritis  may  I)©  divided  into  the  three  following  forma: 
Gastritis  acuta  simplex,  gastritis  phlegmonosa,  and  gastritis  toxica. 


GAHTRir  t'ATARUH. 


ll».-> 


GimlrUts  Avuln   Simjjtt^j'j  or  Avitie   Ofuitric   Ctifftrrk. 

KtuiltHjtj. — Acuity  Kastrir  CHiarrh  is  unt;  nf  the  iin»st  coiuimm  tif  A\a- 
^liinnn  It  occurs  at  all  ii]L;es  and  in  all  doHHes  of  |Krople.  It  Ih  ah  a 
niio  tracoablo  t^»  errors  iu  diet.  Tlio  iniiicijtal  niusr  is  fii-^iuciitlv  jiii 
aliuortual  (jnautity  of  iu^'esta.  Very  Lot,  but  e«iJOcinlly  icon dd  driiikh, 
too  liij^bly  Hi)iced  or  fermeiitiHl  fixids,  frequently  irritfito  tlio  8toiniu*h 
nnd  cause  iuflaniumtinn  of  the  or^au.  Food  that  is  in»t  well  matiti- 
4»ate«l  aud  .swallowed  in  l»it;  luniim  may  nKM'hanieallv  d[stuj*l>  the 
stomach  aud  iiiilamo  it.  Many  irritating  Hultstanoes,  as  for  umtaue^t 
aleohfil,  <l(*ei  tin  posed  fo*)d,  rancid  huttiT,  rotten  Gg^s,  etc.,  may  also 
hriuK  <»"  ftu  acute  catarrh  of  the  stomach. 

Tlie  .Hcnsiliility  <»f  the  Ht4>mach  is  not  always  alike.  One  of  the 
alHive-Uiiuied  cansofl  may  Ik*  prtxluctive  of  a  catarrhal  condition  in 
one  person,  while  iu  mau\  others  it  remains  jM^Hectly  inactive.  The 
tendency  to  acute  catarrh  of  the  stomach  varies  mnch  iu  differ- 
ent individuals  aud  families.  Home  |>eople  have  a  tx'rtaiu  ]>redisjH)- 
sition  to  this  aft'ection,  which  is  desigmited  by  the  expression  "deli- 
cate stomach."  The  latter  is  often  found  iu  aniemic  women,  iu  old 
l»ei*sons,  auil  in  invalids.  The  cjuestion  whether  tlie  acute  ^astnc 
i*ataiTh  may  originate  by  way  of  infection  has  not  as  >  et  been  settled. 
The  epidemic  appearance  of  this  affection  at  a  certain  time  sj^aks  in 
favor  of  such  an  assumption,  which  was  first  j»ro]>a^atetl  by  Ijebert" 
and  Oser."  No  micro-orKauisms,  however,  have  been  found  within 
the  stomach  wall  to  corrol>orate  this  theory.  Besides  the  above- 
naiiird  direct  cjiuscs,  at-nte  gastric  cjitin'h  is  iiidire<'tly  engendered 
by  all  acute  infei'tious  diseases  which  it  ordinarily  accompanies. 

Morbid  Aun(oniy.—X%  gastritis,  as  such,  hanlly  ever  causes  death. 
and  iDasmuch  as  the  stomach  after  death  quickly  undergoes  radical 
changes  which  destroy  the  true  picture  that  had  U'fore  exist*'d,  the 
luinnte  histology  of  the  affected  stomach  can  be  8tiidie<l  only  with  the 
gii'stest  ilifticnlty.  Even  ni»wa«layrt  wo  have  nu  In'tter  description  of 
the  microscopical  asj>eot  of  the  inHamed  organ  than  that  given  nearly 
sevejjty  years  ago  hy  Beaumont  from  his  ol)servations  made  ou  the 
well-known  St.  Martin  with  his  gastric  fistula.  The  mucous  mem- 
brane apf»ears  entirely  or  j»artially  swollen  aud  rtHld»»ned  and  is 
roarke<1  here  and  therewith  small  sacculations.  Little  gastric  juice 
is  sm!ret*'d.  and  mucus  covers  the  surface.  The  pyloric  portion,  as  a 
nde,  is  more  affected,  and  there  exist  more  or  less  exti*nsive  extrava- 
sations of  bifjod.  The  secretion  is  only  weakly  acid  or  neutral,  or 
eroB  alkaline. 

Microscopically  the  principal  celb  we  found  to  1>©  mijre  granular 
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und  iihmdyt  partly  fatty  and  Hhruukeu.  Tlieru  in  uo  diMtiDciiou  \»tti- 
uible  betwoeu  the  ptiriet^il  and  the  priuripal  cells.  In  tlie  interglau- 
diilur  tisHUf»  nimierous  rouml  lvIIh  aro  found.  Tlmy  are  alno  mot  with 
l*etween  the  epithelial  colls  and  api»ear  to  l»e  wandering  to  the  sur- 
fjico.  The  roiind  celln,  according  to  Sachn,*'  give  diBtinct  pictures  of 
karyokiuesiB. 

Siftnpfntnatulotjy, — Iiuiuediately  after  a  uiauifeHt  iudiscrction  of 
diet  there  ia  exi>eri6uceil  first  of  all  a  feeling  of  heaviness  at  the  i>it 
»»f  the  stomach,  later  <»n  a  seUHation  of  fuliu'SH.  Th*M'e  in  a  d^-nire  to 
belch  ami  a  diftieully  iu  doing  so.  AfU^r  U^h-hiiig  the  patient  feek 
easier  for  a  little  while,  but  s<x)ii  the  heavy  seuKation  reapiKNirs. 
This  condition  may  jterHint  unchanged  for  a  few  days,  and  then  K'"a<l- 
iially  diHapiK^ar.     This  is  the  mild  form  of  acute  catarrh. 

Very  often,  howi^vcr,  we  nu^et  witli  more  alarming  symptoms. 
At  the  beginning  there  may  exist  nausea,  a  sensation  of  weight  and 
slight  pain  in  the  gastric  region,  severe  hemlaclir,  sometimos  rise  of 
tem|>crature;  later  on  vomiting,  extreme  anorexia,  con8ti])atiou  or 
diarrhte4L.  Soon  th(»  symptoms  l)ecx>rae  less  severe  and  appeur  as  de- 
Hcril»ed  iu  the  milder  form. 

Objectively  the  gastric  regiim  aj>p«3iirK  bloated,  and  is  sensitive  to 
pressure.  The  t«^>ngue  is  thickly  furred  and  the  bisto  i>appy.  If 
vomiting  occurs,  the  ejected  matter  contiiins  no  free  hydrochloric  ifccid, 
is  of  a  slightly  acid  or  neutral  or  alkaline  reaction,  and  is  frei^uently 
mixcil  with  a  great  deal  f>f  mucus. 

The  duration  of  the  affection  is  short,  as  a  rule  fi'om  on©  to  three 
days.  The  more  severe  cases  begin  with  a  sudden  rimi  of  temjicra- 
ture  (lf>2^-104"  F.),  which  may  be  accompanied  with  <'hills.  In  such 
instances  the  giustric  sympt^uus  may  at  tiiist  1m'  less  marked  Ihan  the 
symptoms  cause<l  by  the  fever.  After  a  short  i>eriod  the  gastric 
*"6ymiitoms  become  more  pronounced. 

The  inflammatory  pnn'ess  of  the  stomach  not  nirely  extends  into 
the  intestines,  ami  then  causes  coustijiaticm  or  diarrhoea.  The  affec- 
tion may  alw<j  invade  tlie  gall  bhulder,  and  then  gives  rise  to  icterus. 
In  the  febrile  form  itf  gastritis  heri>esLibialisisa  fi-e<iuent»K;curreuce, 

/h'*hfnomJi. — It  is  ejwy  to  make  the  diagnosis  in  those  cases  which 
are  not  accompanied  by  fever,  and  where  the  cause  of  the  trouble  is 
apparent.  The  analysis  of  the  gastric  contents  or  of  the  vomitetl 
matter  shows  a  marked  diminution  in  the  secretion  of  gastric  juice. 
An  acute  gastritis  accompanied  by  fever  will  at  times  cause  some 
difficulty  iu  diagnosis.  As  is  well  known,  most  of  the  infectious  dis- 
eases are  accompanied  by  gjustrie  catarrh  at  their  commencement,  but 
they  can  be  easily  excluded  by  the  absenos  of  their  jiathoguumouic 
symptoms. 
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It  in  lesA  easy  to  make  a  differential  diaguoHiH  l>otweeu  a  W^iu- 
ntng  typhoid  fever  aud  acute  gastric  catjirrh;  iu  fact,  a  distiuctiou 
lietween  these  two  eouditious  in  Hometiiues  ahuost  impossible  durioK 
the  first  days  of  the  siokuess.  The  following  may  serve  as  i>oiuts  of 
differculiul  diagnosis  between  these  two  conditions:  In  typhoid  fever 
the  temperature  is  characterized  by  its  gradual  rise,  while  iu  gastric 
catiirrli  the  rise  of  tomj)ei'ature  is  quite  suddou;  wo  may  have  at  the 
very  start  a  temjieraturo  of  103''  or  K^''  F.  The  remission  iu  gastric 
catarrh  will  likewise  bo  more  pronounced.  The  presence  of  herj^es 
labialis  will  speak  iu  favor  of  g/wtric  catarrh,  while  the  appearauco 
of  Ehrlich's  di.uo-nMK'ti(ni  iu  the  nriue  will  p(»iut  to  tyi)lioid  fever. 

Biliary  cjdculi  not  causing  very  severe  joaius  aud  not  lu-conipanieil 
by  icterus  may  sometimes  l>o  mistaken  ft»r  a  gjistiic  catarrh.  Such 
an  error  in  diagnosis  will,  however,  occur  but  seldom;  as  a  rule,  it  is 
9i\t^y  to  differeutiato  between  these  two  contlitious. 

i'riHpttisiji. — The  i)r<»guoKiK  of  gastric  catarrh  is  very  favorable,  ex- 
cept in  cases  of  very  old  i»*:h)1iIo  aud  invalids,  in  whom  the  pnx'ens 
may  cause  Hpri«>UH  complications. 

Treadntnt. — The  vis  mtdUntru'  natunv  is  best  seen  in  this  affec- 
tion. In  order  to  become  freed  of  the  undigested  material,  the 
stomrwh  empties  itself  either  by  vomiting,  i»r  by  trauhft*rriug  its  con- 
tents iut>o  the  small  intestine,  which  in  turn  gnts  rid  of  tlieni  by  diar- 
rhteal  jtassages.  The  anorexia  preveuin  the  ])atieut  fron)  taking  food, 
and  in  this  way  the  sttnuich  enjoys  i)erfe<'t  rest  aud  soon  recuprnit*^^. 

Iu  our  tivatmeut  we  have  to  imitjite,  c>r  rather  assist,  luitui'e.  If 
s|H)ntHneouH  vomitiug  dfws  not  tike  jtlace  and  a  feeling  of  pressure 
and  pains  in  the  stomm'li  are  pn^si^it,  if  iiorcussiou  over  the  gastric 
R'giou  gives  duluess,  aud  lH:*lching  of  bad  Kuiclling  giises  occurs, 
then  we  may  be  certain  that  all  the  symptoms  mentioned  are  C4inse<l 
by  d^^^omjKifled  fo<Hl  within  the  orgau.  Here  it  is  l>est  to  l(K)k  for 
means  which  will  remove  this  olmoxious  materifd.  Washing  out  of 
the  stt^miu'h  is  the  1»est  way  to  aocomplish  tljis  end.  lusti^ad  of  lav- 
age, however,  we  may  h^ll  the  patient  to  drink  half  a  pint,  or  even  a 
pint,  of  lukewarm  water  iu  which  a  small  tpmulity  of  table  salt  h»w 
Iwen  dissolved,  and  tlien  tickle  the  throat  with  the  end  of  a  quill  or 
with  tho  iluger  in  order  to  produce  vomiting. 

Emetics  are  rart»ly  given  nowadays.  In  suitjdde  cnses  it  is  best 
to  make  use  of  the  sulxrutaneouH  injection  of  apomorphiue  (the  dose 
U'ing  alx^ut  \  cgrn.V  Tartiir  emetic  and  iiwcncuaidm  should  never 
l>e  employed  except  iu  chihlreu.  The  stomach  after  linving  l>een 
emptied  should  ni»w  enjoy  i>erfect  rest  for  some  time.  Tluis  during 
the  fir«t  or  second  i\i\\  of  illness  it  is  \n*Hi  not  to  give  the  patient  any- 
tliing  HubHtautial  to  eat.     strained  barley  or  rice  walir  or  weidi  U'U 
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may  l>e  taken.  On  the  third  day,  as  aeon  hb  the  appetite  reappears, 
tho  patient  iH  perinitteil  Ut  partakh  (tf  ii  Itroad  Houp  (biviul  and  hot 
water),  of  oatmeal  or  barley  gruel,  rice  soup,  and  i>erbaps  one  soft- 
boiled  egg.  LaUr  ou  French  bre/ul,  butter,  and  oyaters  may  Ixj  at](hnl 
to  the  dietiry. 

If  tlie  improvement  is  steadily  progressing,  webegiu  on  tlie  fourth 
day  with  meat  once  a  day,  and  thus  slowly  return  to  tho  usual  bill  of 
fan*.  As  a  vule,  no  meiliciueH  wliatever  are  needed.  If  obstiiiat** 
constipation  exists,  however,  and  the  bowels  have  not  moved  during 
the  first  two  (lays  of  the  disease,  some  aperient  may  be  given.  A 
large  dowe  of  oalornel  (ten  t-o  fifteen  gi-ainn)  a<lniinist^re<l  once  is  very 
Kerviciyiblo.  This  remedy  should  especially  l>e  employed  iu  the  fe- 
brile form  of  gastritis.  If  there  is  no  fever,  Seidlitz  powders  or  a 
good  dose  of  citrate  of  magnesia  will  sen'e  the  pm'i>o8e. 


SyntmyiiiB, — Giistritis  phlegmonosa  punilenta;  punilent  inHam- 
matiou  of  the  st^^miach. 

The  intlammatory  prfH-ens  in  this  nffection  takes  i)lace  in  the  sub- 
mucosa  and  muscuiari.s  of  the  stoinai'h,  and  runs  an  m*ute,  vt?ry  sid- 
dom  a  suluicute  course.  In  this  respect  it  differs  in  character  from 
tht^  wvwiv  g.vstritis,  iu  which  the  process  of  iutlammatiou  tjikes  phice 
iu  the  glaudiilur  layer.  Cbustritis  pldegmouosii  is  a  very  rare  affec- 
tion, aud  is  found  more  fitMjueutly  among  men  than  women.  There 
exist  two  forms  of  this  affe<'tiou,  one  tho  primary  or  the  idiopathic, 
a]ul  tlie  second  the  met'istatic.  While  the  exact  cause  of  primary 
fiuruleut  gastritis  is  as  yet  unknown,  the  symptoms  and  the  course  of 
tho  disejise  justify  the  assumittion  that  it  is  caused  V»y  some  micio- 
orgauism.  Tho  meUvstJitic  form  ficcurs  in  pyiemic  and  pueri»enil 
fevers  or  very  severe  exanthemata. 

Murh'ul  Aiuttomtj. — There  niay  be  present  a  circumscril)ed  aI»«oes8 
iu  the  gjistric  wall  (gasti*itis  phlegmonosa  circumscripta  or  abscess 
of  the  stomjich),  but  numerous  sn)all  alwc^-sses  t>f  jtea  or  ha>selnut 
si/>  ari>  more  gonemlly  found.  Tho  mucosa  over  these  an^;w  ap- 
peal's swollen.  The  abscesses  lie  in  the  submucosa  or  mus<mlarls 
and  often  ext4*nd  to  the  serosa.  If  the  jairuleut  prficess  pi-ogrosses 
further,  iH^rforation  may  occur  cither  into  tho  stomach  or  into  the 
aUlomiuul  ciivity. 

S/jmpfomofftliM^if. — After  the  existence  of  dyspeptic  symjit^nns  for 
some  time,  or  without  any  previous  disturbances,  tho  {uitiout  sud- 
denly exi»erieucefl  an  inteuwj  ])ain  in  the  gastric  region.  At  the 
Aamci  timd  ho  han  a  violent  burning  sensation  within  the  stomach, 
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extreme  thirst,  dry  tongue,  and  complete  auorexia.  Theee  B.vmp- 
toius  are  accompanied  by  high  fever  (lOS'^-lOo"  F.),  with  only  very 
short  intennLssiouH.  Sometimes  the  onset  of  the  disease  is  att^'oded 
by  chills.  The  pulse  is  smidl  and  irreguhir.  In  uiost  instances 
there  is  vomiting  and  retching,  the  vomited  matter  lonsisting  mainly 
of  mucus  and  some  bile.  The  gastric  region  is  very  painful  on  pres- 
sure. The  Ixiwels  are  either  constipated,  or  (as  is  generally  tho 
case)  diarrhoeal.  The  disease,  as  a  rule,  ends  fatally  in  a  very  short 
time  (four  to  seven  days).  It  may,  however,  last  two  weeks.  Tlio 
chronic  form  occui*8  most  frequently  in  the  course  of  so-called  gastric 
abscess. 

Diagiiosin. — An  exact  diagnosis  of  this  aflfectiou  can  hardly  bo 
made  during  life.  If,  in  connection  with  the  al»ove  symptoms,  there 
is  an  incre^ised  resistance  in  the  gastnc  region  with  severe  pain  on 
pressure,  we  should  think  of  purulent  gastritis. 

Treatment, — The  treatment  should  l>o  symptomatic.  Ice-cold  ap- 
plications to  the  abdomen,  leeches,  large  d(»se8  of  opium,  or  subcu- 
taneous injections  of  mor]>hine,  and.  if  there  is  colhi|>8e,  camphor, 
etber,  and  tho  like  will  have  t(»  l»o  ndmiuistered, 

GaslntiJt  Toxica* 

Among  the  jwiisonous  8ul>stauccs  which  directly  affect  the  gastric 
mucous  membrane  the  following  deserve  siiecijd  notice:  Alcohol, 
j>hosphorus,  arsenic,  (fotissitun  cyaniile,  corrosive  sublimate,  nitro- 
bomtol,  potassium  chlorate,  concentrated  mineral  ileitis  (sulphuric 
acid,  nitric  acid),  and  the  caustic  alkidies.  The  iirst-numtxl  sulv 
stauces  cause  an  intense  acute  giistntis.  The  mucous  membrane  bo- 
comes  swollen  and  sui»erficiidly  m-crotic,  leaving  lifhind  small  hem- 
orrhagic spots.  Microscopically  the  glantlidjir  tubiUi  are  found  ta 
have  undergone  fatty  degeneration.  The  acids  and  tdkalies  act  quite 
differently.  They  direcrtly  affort  tho  ]mrts  thry  come  in  contact  with, 
mid  in  this  way  tho  whole  mucous  layer  may  Inx'ome  destroywl; 
metimes,  should  the  poison  i^enetrato  still  farther,  the  submucosa 
may  also  be  de8tn\vo*l,  and  ruiitnro  of  the  stomach  t^ikes  place. 

Stjmpiomafohifft/. ^The  symptoms  will  U^  more  or  less  mark^yl  ac- 
cording to  the  quantity  of  |>oison  taken.  There  is  always  pain  in  the 
gjmtric  region,  which  is  increjistMl  on  pressure.  Vomiting  is  of  very 
fn-Hjucut  tK'currcuce,  Tlie  vomited  matter  may  contain  an  ailmixtura 
of  blood.  Thii-st  is  always  present.  In  cases  of  a  severe  nature 
there  are  always  found  a  small  pulse,  cyanosis,  cold  i>erfipiratioD, 
and  slight  coma.     Death  may  tx^cur  in  c<»llrti>se. 

In  other  cju4e8  tho  ctmrse  may  lie  somewhat  more  protnicted  and 
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either  peritonitis  or  icterus  or  Lromnturia,  caused  by  the  poison  circu- 
lating in  the  blood,  may  develop.  In  those  instances  in  which  death 
does  not  occur  there  may  arise — after  the  acute  symptoms  of  poison- 
ing have  been  subdued— a  condition  which  is  similar  to  that  of  a 
subacute  gastritiB. 

It  sometimes,  though  seldom,  happens  that  the  mucous  mem- 
brane of  the  stomach  is  aJTected  to  such  a  degree  that  it  may 
entirely  atrophy,  and  then  a  condition  of  achylia  gastrica  will  result. 
In  cases  of  i>oisoning  by  mineral  acids  or  caustic  alkalies,  it  may 
occur  that,  in  con8e<iuen<^o  of  the  shmghing  of  an  area  situated  either 
near  the  cardia  or  near  the  pylorus,  a  stricture  develops,  thus  caus- 
ing serious  complications.  These  strictures  fre(|uently  develop  later 
on,  at  a  time  when  the  patient  jwrhaps  imagines  that  ho  is  entirely 
rid  of  his  trouble.  The  stricture  of  the  cardia  causes  dysphagia,  and 
the  stricture  of  the  pylorus  ischochymia. 

Diagnosis. — The  diagnosis  is  fre<iueutly  mmlo  by  the  cross-exam- 
ination of  the  patient,  provided  he  is  able  to  state  what  kind  of 
poison  he  took.  The  iusi>ection  of  the  mouth,  tongue,  and  pharynx 
may  lead  us  to  sus|>ect  poisoning  by  mineral  acids  or  caustic  alkalies, 
aa  both  cause  manifest  lesions  (sloughing)  at  these  i)lace.s  when 
taken.  The  examination  of  the  vomited  matter  will  also  frequently 
enable  us  to  discover  the  nature  of  the  poison. 

l^i'ognmiH. — The  prt^iosis  will  greatly  depend  upon  the  quantity 
of  |x>i8on  tiikeu,  and  upon  the  condition  in  which  we  fiii<l  the  patient. 
On  the  whole,  every  case  of  ]H)isouiug  must  l>e  considered  as  quite 
serious,  recovery  In^ng  doubtful. 

Trvatmenf. — In  all  cases  of  poisoning  by  c(MK'entrated  mineral 
ticids  and  causti<!  alkalies,  the  best  mode  of  treatment  is  to  effect 
dilution  of  the  {Muson,  and,  if  possible,  its  neutrali/Jition.  Thus  wo 
give  calcined  magnesia  (UX)  gm.  dissolved  in  a  pint  of  milk)  to 
the  patient  as  a  drink  in  case  the  poison  consisted  of  a  mineral  acid; 
the  magnesia  will  then  neutralize  th(»  acid.  On  th<^  other  hand,  we 
lulminister  a  drink  consisting  of  leniona<le  or  a  weak  solution  of  acetic 
acid  (one  to  two  |mt  cent.)  in  case  the  jMiisonous  substance  had  Ihh'U 
a  caiisti<r  alkali,  for  the  rejison  that  the  acid  introduced  fttnns  a  harm- 
less combination  with  the  jioison.  In  tlie  instances  just  mentioned 
lavage  cannot  l>e  used  for  fear  of  a  perforation  of  the  stomach,  nor  is 
it  |MM'mitt(Hl  to  bring  on  vomiting,  as  the  poisonous  matttM-s  lodged 
within  the  stomach  wouhl  cause  a  great  deal  of  harm  by  thtMr  coming 
in  contact  witli  the  a'so|>hagus  and  mouth  when  ejected. 

Tn  all  other  kinds  of  poisiming  (alkahnds  and  metals")  it  is  always 
best  to  nsi"  livagi*  Jis  «^iirly  OS  possibh*,  in  order  to  frei>  the  sloiuarh 
and   tlie  or^^unisiu  of  that   jiortion  of  the  jutison  that  lias  not  yet  en- 
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tered  Uie  rduiU  iuteetiue.  Although  au  euietir  (like  lijiodiorphiue) 
cau  be  used  for  this  pui'pose,  8ii>hoiui4ce  of  the  Htoma^-L  is  hy  M 
means  preferable,  for  oiily  the  hitt<*r  periuita  a  thorough  emptying 
aiul  cleansing  of  tho  organ.  It  in  not  the  place  here  t/j  Hp^akofall 
the  antidotes  that  have  to  be  employed  in  these  cases.  Tlie  subse- 
quent treatiDout  will  nlwavs  dei>end  upon  the  symptoms  in  each  given 
case.  In  peritonitis  ice  will  have  to  l>e  apitliwl  over  the  abdomeu, 
and  opiates  freely  given.  The  treatment  of  a  resulting  stricture  of 
the  eardia  or  of  the  pylorus  must  in  most  instancoH  Ite  a  surKJcjil  one. 
In  the  former  case,  dilatation  of  the  curdiu  I»y  means  of  bougies  will 
fii-st  be  trieil. 


CUKONIC   CUSTRIC  CATARItH— GahTHITIS  GlaNDULAKIS  CHRONICA. 

DvfiiiititttK — A  chronic  iutlamuiatiou  of  th»*  giistric  mucous  mem- 
brane causiug  various  <listurbances  in  the  act  of  digestion. 

Paiholtxjicnf  Anatomy, 

Tlie  mucosa  is  in  most  instances  covered  with  a  tliick  layer  of  a 
teua(^ious  mncus  and  presents  a  yellowish-gray  or  slate-gniy  color. 
Some  partM  may,  however,  appear  intensely  red.  The  latter  condi- 
tion is  fre<]Uontly  found  in  the  secondary  aibvrrh  caused  by  a  conges- 
tion. Tlie  mucosa  is  frecjuently  tliicker  tlian  normally,  and  forms  pa|>- 
ilhiPk"  projccliiins,  thereby  causing  iho  SiM^alhnl  ftul  ummvJunH^. 

As  a  rule,  the  pyloric  iMJttion  of  the  sti»mach  is  nuistly  involved. 
The  inflammatory  pnxviss,  however,  may  sometimes  extend  over  the 
entire  luurons  membrane.  In  srjme  iustancos  (he  snbmncosa  and 
muHculiiris  may  also  undergo  some  changes,  Jind  ajn)ear  either  hyi»er- 
trophied  or  very  mmh  atrt»phied.  Microscojiically  the  glands  often 
appnar  enhirged,  Hacculnted^  and  dilat^^d  in  cyst-like  forms.  The  tn- 
buli  h.ive  lust  their  normal  regnlar  arrangement  and  show  an  atyjucal 
dintiuct  niniiticjition.  The  glandular  c^lls  ap{>ear  granular  ami  in  a 
condition  of  fatty  degeneration,  and  there  is  no  longer  any  differ- 
once  nvogni/uble  lH^tw»M*n  the  priuciiud  and  fiariettd  cells.  An 
abundant  small-celleil  iutiltration  is  jireseut  which  fills  the  inter- 
glandular  HpaoeH,  and  ]mslie8  the  ghinds  apart.  This  small-celled 
intiUration  is  e^iiHHMally  marketl  nonr  the  surfju'o  of  the  mucous  mem- 
brane. The  superficial  layer  of  the  e|»ithelium  of  the  mucosa  is  fre- 
quently defe<'tive.  The  mouths  of  the  glands  are  very  often  filled 
with  a  pale  nincoun  mass,  which  projects  against  the  lumi-n  without 
any  encloHing  membrane.  According  to  Ewahb  there  in  a  (condition 
of  muctins  cjitiirrh  in  whicli  the  degeneration  mav  1m^  olwi^rvod  to  ex- 
tend (town  to  tht'  base  of  the  glands,  so  that  iu  t>hicc  of  tlie  ordlutr^ 
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principal  and  parietal  cells  we  find  cgIIb  in  the  niofifc  varied  stageR  of 
mucoid  degeneration.  This  coudition  is  esiieoially  found  in  tho  j)y- 
lorio  region.  Some  oc^lls  may  1»b  found  which  are  hIiU  intact,  the 
inucuH  filling  only  a  small  part,  while  the  rest  of  the  cell  is 
occupied  l»y  granular  protoplasm  and  a  large  uudeuH.  Tu  othors 
the  mucus  occupies  the  great<?r  part  of  the  coll  and  crowds  the  pr^v 
tf>plnflm  and  the  flattened  nucleuH  against  its  base.  In  still  othoi-s 
the  cell  membrane  has  ruptureil,  and  the  mucus  has  escaped  iuU^  the 


Pio.  Vi.— A  Small  Tlece  of  <;Bstrte  Mucosa  (from  PatlnDC  J.,  witb  Curvloonm  Prlurl>  Found  fn 
Uto  Wosh-vMrr  after  iMvmt^v,  showiDg  uiucoitj  degaaerat Iod  of  Uie  gloails  wUh  vncuolUa* 
tinn;  aoiao  cunti«ctlvt)-tl»iii*  prollftTatloo.    >(  140. 


lumen  of  tlie  duct  of  the  gland.  This  mucoid  degeneration  Ewald 
ffiuiid  ouly  iu  sjieciraens  which  had  been  placetl  while  still  warm  in 
nlcidiol.  In  older  Hi)ecimeus  the  condition  above  doscrilxnl  couhl 
uot  l>e  iliHcovereil.  In  a  patient  with  cancer  of  tlio  jiylorus,  I  had 
the  opiK>rtunity  to  find  in  tho  waMh  water  a  Hinnll  pi»^CG  of  the  gastric 
niucoHii.  It  wjiH  placed  in  alcohol  at  once,  and  the  microsco]>o  re- 
vealed a  IxMiutifnl  jiicture  of  mucoid  degeneration,  as  the  figure  well 
shows  (Fig.  45), 

The  inflammatory  process  after  existing  for  a  loug  jieriml  may  at 
the  end  lead  to  a  total  destruction  of  the  glandukr  layer  of  the  entire 
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organ,  therel)y  causing  a  condition  wliich  hfts  been  termed  atropby 
of  the  stomach  or  anadenia  veutriculi  (Ewold).  Two  procesaea  nlti- 
inatcly  Iwid  to  this  comlitiou. 

The  firat  consists  in  a  fatty  degeneration  and  destruction  of  the 
gland,  t]ie  process  progressing  outwards  from  the  surface  of  the  mu- 
cous membrane,  ^^'llilo  in  the  early  stage  no  glands  are  found  on 
tho  Hurfuce  of  the  mucosa,  there 
still  exist  glandular  cysts  situated 
near  the  snbunicosa.  Later  on 
even  those  glandxdar  cysts  dis- 
apl»oar,  and  tlio  whole  mucons 
layer  consists  almost  entirely  of 
round  cells.  According  to  Ewald 
this  process  is  especially  met  with 
in  those  iustjiiices  in  which  the 
entire  organ  is  more  or  less  di- 
lattxl  and  tlie  walls  are  thin.  The 
submucosa  is  then  also  j»artly 
changed,  the  muscidar  layer  be- 
ing much  thinner. 

The  sec<ind  ])roce8s  takes  it 
origin  in  tho  submucosa,  and  pnv 
greases  fr4im  tho  det^iwr  layers  to 
tliO  surface  of  the  st-omaoh.  In 
this  instance  tho  fibrous  elomeuts 
play  the  greater  part.  The  in- 
flammatory prix'css  causes  the 
fonuatiou  of  fibrous  tissue,  which 
spreads  round  tho  glands  and 
partly  constricts  thorn.  The 
glanils  an>  also  ultinuitely  de- 
8tr<»yM  and  their  phu-e  is  taken 
by  fibrous  tissue.  Aa  a  rule  this 
condition  is  found  in  stomiu'hs 
whicli  art*  much  smalltT  than  usual,  and  present  a  thickening  of  their 
walls.  The  size  t»f  the  organ  in  such  iustjinces  may  l>e  rwhu-e*!  to 
that  of  a  big  jienr,  ami  tlio  walls  may  attain  a  thickness  of  alM>ut  1 
t'>2cui.  13rinton  has  tenuetl  tliis  condition  **  cirrhosis  ventricnli," 
while  the  French  designate  it  "sclen^sis  ventri<'nli."  Tins  condition 
of  cirrhosis  ventriculi,  however,  may  l)e  ass(K>iated  with  tJie  first- 
do8rril>ed  priK'css,  as  the  accomjMinyiug  drawing  of  a  case  I  have 
observed  clearly  illustrates  (Fig.  4()). 
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Etiology. 

Chrouic  fi^astric  ciitarrb  is  inoi*o  freijiiently  met  with  in  mBu 
tlmn  iu  women.  It  is  often  cause<l  by  au  irmtiouiil  iiuxle  of  living, 
liapifl  eating,  resultiuK  iu  deficieut  luuHticatiou  of  the  f^Hxl;  over- 
loading the  stomach  with  too  large  ((iiuutities  of  fo<xl;  highly  sjaced 
<li.sh4*t4;  ice-cnld  diiukH^ull  these  tt'ud  to  irritate  the  stomach  and  tt> 
cause  a  catairhal  c<^>nditiuu  of  the  organ.  In  this  country  ice  water 
and  f;iH*  eating  are  the  two  principal  causea  of  the  so-cuillod  "  Aiueri- 
can  d>s|>ep8ia."  Tea  and  coffee  Uiken  in  t<x)  large  ijuantities  are  also 
said  to  cause  this  trouble.  Alcoholic  drinks,  es]>ecially  the  strmiger 
ones,  as  whiskey  or  liquors  (among  them  also  ''stomach  bitters'*) 
jind  the  abase  of  tobacco  (smoking  and  chewing,  0Hi»ecially  tljc» 
latter)  also  fre(]uently  give  rise  to  this  affection.  But  even  iu  ]»eo- 
ple  leading  a  reguUir  life  chrouic  gastric  catjirrli  may  deveh>p  either 
a ft^r  frequently  re|»eateil  atbicks  of  the  aonto  form  or  after  recovery 
from  very  severe  infe<;tious  dineases.  Thus  in  typhoid  fever  is  fre- 
qnently  found  the  origin  of  the  affection.  An  nuheHithy  condition  of 
the  mouth,  and  more  so  of  the  teeth,  is  Iial>lo  to  ]»rodiico  gastritis, 
for  in  thcHe  iustiuic^.s  the  fo(Ml  on  the  one  hmid  cannot  l>echewe<i 
thoroughly,  on  the  other  hand  it  l»ocomes  imjjregnatod  with  pnHlncfcs 
of  dtu'oni[)ositiou  originating  from  decnyed  teeth  and  in  this  way 
provinces  an  undue  iiTitatiou  of  the  gastric  mnc^ms  membrane. 
Chri)nic  gastric  catjirrh  is  moriH>ver  found  as  a  secondary  disorder  in 
aHsociation  witli  many  other  chronic  diseases;  thus,  for  instance,  all 
kinds  of  pulmonary  and  cjmliac  affoctioiw,  liver  and  kidney  troubles, 
are  fre<juently  found  to  l>e  complicate*!  witli  chronic  g.istritis.  Like- 
wise some  coustitntionjil  diseiuses.  as  for  instance  gttut  and  dialietes, 
are  fre<|uently  combined  with  gastritis. 

8t/mpkmtaiohgt/, 

Tim  disejise,  as  a  nde,  develops  very  slowly.  Tlie  initial  symi>- 
toms  Jire  not  well  nnirked.  After  the  condition  has  lasted  for  a 
hmger  |>eri<xl  of  tiioe  the  comiilaints  are  more  pronounced,  and  a 
train  of  many  varied  Hymptf>ms  is  pi-eseut.  The  patients  fi-etiuently 
complain  of  an  abitornial  taste  iu  the  mouth.  They  de«cril)e  it  either 
as  salty  or  us  saburral,  iu  a  few  instances  as  sour.  The  app*^tit«* 
is  orilinarily  diminished,  or  if  present  the  feeling  of  satiety  a])|M^ars 
aft*>r  a  few  inf>rKelH  of  f(VKl.  After  meals  there  is  a  sensation  of  fnl- 
ni*ss  in  tin*  giistric  region,  and  the  [latient  feels  oppressed.  This 
reeling,  if  present  to  li  greater  degree,  sometimes  gives  rise  to  symp- 
toms nf  i|Qite  an  alarming  nature.  Thus  the  patients  complAiu  of 
nalpitjition  of  the  heart  and  shurtueHh  t>(  breath  (listlimii  d\Ht>epti- 
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cuiu).  In  some  iustanceH  again  tlieru  w  a  dv£zj  feeling,  wLioli  may 
occHsiouallv  l»e  so  severe  that  tlie  |>atioDt  cannut  occapy  a  stimdin^ 
[Kmitiuu,  but  Las  to  Hit  down  or  lif^  dtiwu.  The  ojipreHKJon  exjieri- 
euoetl  is  relieve<l  hy  bflcliing,  but  tlie  latter  may  occur  so  fn^juently 
as  greatly  to  annoy  tlio  patient.  In  fact)  l^cleluug  cou.stitnte«  one  of 
the  ni<^>st  ire<|ueut  synipt^^iii.H  of  cLronic  gantrie  catarrh.  As  a  rule, 
a  qaautity  of  tKlorlcHS  gaa  is  brought  up  by  the  art  of  lM*k'hing, 
altLoogli  in  very  rare  instances  it  may  have  au  unpleasant  cnlor. 

Pftin, — Ah  a  rule  iutouHe  pains  nin  alisent.  There  is  a  nieni  sen- 
sattoh  of  diwi'onifort  aiid  sensitiveneH**  in  tlie  gastric  region,  whii-li 
niny  iucrea8e  after  meals,  more  e8i>ecially  after  the  iugc^tiou  of 
ci>arse  food. 

PtfruKtu, — The  |Mitieufc  may  ex^ierienee  a  burning  sensation  at  the 
flit  of  tbo  stomach,  and  a  soar  liquid  idone  or  mixed  witli  food  often 
comes  up  through  the  a*soj>hagus  into  the  mouth  (regurgitiitiou). 

f'^wK*///**/.— Vomiting  is  not  of  very  frequent  occuntuice  in  gastric 
cvitnrrh.  It  is  met  with  most  fretinently  aftt^r  the  morning  meal  or  in 
the  moniing  ou  arising.  In  the  latter  instance  llie  quantity  ejected 
is  quite  small,  and  consists  of  a  watery  iluid  cout^iiniug  ]>rineipally 
mucus.     A  feeling  of  nausea  is  more  frecjuently  oljserved. 

Tlie  httctln  are  fre<|uently  f<»uud  abnormal ;  either  they  are  ver\  con- 
Rtiiiated,  which  is  quite  the  rule,  <tr  tliere  may  exist  diarrhoea,  or 
agaiu^  periods  of  diarrhoyi  may  alternate  with  periods  of  ctmstipation. 

The  urine  is  scanty,  and  fre*iuently  contains  deposits  of  pbosphatea 
and  uriit«^s. 

Oenrral  Symptoms, — The  ]>atients  feel  languid  and  manifest  less 
energy  in  the  i»erformance  of  tlu'ir  work.  Th*Mr  meuUd  activity  is 
frei|nently  weukeiieil.  Th^y  oftiMi  c«»uiplain  of  heiulache,  es|>ecially 
in  the  morning,  and  a  heavy  feeling  in  the  limits.  A  desire  to  yawii 
is  often  met  with,  ami  simie  patients  Jissfrt  that  they  cannot  breatlio 
as  deeply  as  they  d^Hire.  In  somp  instances  the  flow  of  saliva  is 
greatly  increased.  Sometimes  ]i}ktients  experience  a  constant  irri- 
tated ff^'ling  in  the  throat,  which  they  seek  to  relieve  by  A  kind  of 
hacking  cough. 

(jUtjcdhK  SigttH, — The  tfrnfrot  npfprartincc  of  the  |>/itient  is,  as  a  rule, 
quiti*  gofnl.  He  IfKiks  well  nourished,  and  usually  i»oB.scsses  a  g<Joil 
punnicidus  adi]>osns.  S<»me  patients,  however,  show  black  rings 
under  the  eyes,  notwithstanding  their  !>eingwell  nourished.  Under 
these  etrcnnist4inci*s  they  fre<|uently  have  cold  hands  and  feet  ami 
chill  very  ejisily.  Tliert*  arti,  however,  exceptions  to  this  rule,  and 
patients  are  sometinjtss  observetl  wlio  have  lost  oousidenibly  in  weight, 
and  api»ear  quite  emaciated. 

The  tomjtu:  is,  as  a  rule,  covered  with  a  fairly  thick  grayish  and 
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intnHt  coatiug.  Tlie  luai-giim  (»f  the  tongue  nhow  the  imIicntioiiH  of 
tbe  toeth.  Either  there  is  no  offensive  smell  protsetifc  iu  the  niouth, 
or  if  it  4*xiHtfi  it  is  due  to  some  imperfection  in  the  comlitiou  of  the 
tooth,  nose,  or  throat. 

The  fjtisfrin  region  often  ap[>earH  bloated.  On  ]>alpation  it  is  found 
to  l>o  BtMwitive  to  ]>reH8ure,  althougli  there  is  uo  real  pain.  The 
Hpliwhiug  sound  can  Ik.»  easily  prmluced  when  the  nttjmai'h  contains 
some  liqaid.     The  size  of  the  organ  is,  as  a  rale,  not  iucreuneil. 

liheififtfrtrconh'ni^:  One  hour  after  Ewald's  t<'Ht  liroukf/iHt  the 
gastric  contents  show  a  lesseneil  degree  of  acidity,  mid  luntain  either 
no  free  hydnx-hloric  acid  at  all  or  tlie  same  only  iu  small  quantities. 
The  piecas  of  roll  are  not  so  fine  as  normally.  Pepsin  Jind  rennet  are 
always  present;  erythrotlextrin  is  present  only  in  small  quantities, 
while  achroiidextriu  and  sngar  are  abundant.  The  quantity  of  the 
gastric  contents  fibtjiined  after  the  test  breakfast  is  either  normal  or 
somewhat  larger  (I2(>-18<)  c.c).  Mucus  may  Ix^  present  in  groat 
quantities  in  tlie  gastric  contents  of  some  {persons,  while  it  may  bo 
absent  in  others.  In  the  former  case  the  gastritis  is  designab**!  by 
the  name  <»f  "gastritis  chronica  muooKa."  The  mucus  in  the  gsvstric 
contents  can  l)0  easily  ret^gnizod  by  its  appearance.  A  gl/tss  rod 
dipped  into  the  contents  ami  Uftetl  in  au  oblique  direction  will  cause 
H  part  of  the  mucus  to  1*0  drawn  up  iu  the  form  of  strings.  The  ccm- 
tents  pass  very  slowly  through  filter  pajjer,  an<l  the  addition  of  acetic 
acid  to  the  filtrate  will  prinluco  turbidity. 

In  the  fasting  condition  the  sttmiuch  is  either  found  empty,  or  it 
may  cxmtniu  only  a  few  cubic  centimetres  of  a  turbid  li<iuid,  consiair 
ing  of  mucus,  and  presenting  either  an  alkaline,  neutral,  or  acid  re- 
action. In  the  latt+^r  instance  free  hydnichh>ric  acid  may  be  dist^ov- 
ered  in  small  i]uautitie9.  Under  the  microscope  many  round  cells  and 
some  epithelial  cells  are  found.  In  washing  out  the  stom;u*h 
iu  the  fasting  condition  the  wasli  water,  as  a  nde,  contains  more  or  less 
considerable  (quantities  of  mucus.  Instt^td  of  examining  the  gastric 
contents,  the  vomit<Ml  matter,  if  such  is  present,  can  l>e  made  use  of 
for  testing  the  chemical  (jualities  of  the  gastric  juice.  As  a  rule,  the 
B&me  conditions  will  prevail  here  as  those  stJited  above  under  the  ex- 
amination of  tlie  gastric  contents. 

Till*  notfnr  fttnrfioii  of  the  stomach  is  either  not  impaired  at  all  or 
only  slightly  diminished. 

y/^wr//7*^m?i.—Mf>st  writers  assert  that  alisorption  is  retarded.  It 
Beems  t-o  me,  however,  that  this  ruin  cannot  l»e  made  to  apply  to  all 
snlistanceH.  On  examining  the  altsorptive  power  in  several  cases  of 
chnmic  gastric  catarrh  with  the  potassium  iodide  test,  I  have  not  seen 
any  markeil  dejiarturc  from  the  normal. 
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Coitrse, 

TLo  dnmtioD  of  chronic  gaatritis  is  a  very  lonf;  one.  Very  fre- 
qnoutly  there  are  exacerbations  of  the  symptoms,  even  when  th«  con- 
dition 80onio<l  alraoet  entirely  curetl.  Imliscretion  in  diet  is 
o8])eoially  liable  to  cause  a  recurrence.  Often,  however,  a  rational 
tn*jitineut  effects  the  diAappeurauee  of  all  the80  sympti^nw,  and  tlio 
condition  of  j>erfect  euphoria  may  last  for  years. 


DtcufiHtgis, 

The  diagnosis  of  chronic  gastritis  is  made  by  attention  to  the  fol- 
lowing jMiiuts:  (1)  The  long  and  sttMidy  duratiiiu  of  the  diseaae;  (2) 
the  symptoms  alx»vedescril>ed;  (3)  the  decreaseil  secretion  of  gastric 
juice  (low  acidity),  which  iu  some  may  bo  combined  witli  an  undue 
amount  of  laucus. 

Diffvraitinl  Duujnosls. — It  is  (|uite  easy  to  separate  primary 
from  secondary  chronic  gastritis.  Tlie  latter  accompanies  many 
organic  disorders  of  vuritms  im[>oi'tant  organs.  The  recognition  of 
the  principal  aihueut  shows  the  true  nature  of  the  affection.  It  is 
more  difficult  to  differentiate  ]»etween  chronic  gastric  cntarrli  and 
other  lesions  of  the  stomach — c.j/.,  ulcer,  cancer,  neurosis,  acli\ lia 
gjLstrica.  Chronic  gastritin  is  never  accomfuinied  by  very  severe  pain, 
and  thus  presents  a  contrast  to  ulcer  and  cancer.  Alwence  of  a  cir- 
cum8cril>ed  spot  jmiufid  U>  pressure  iu  the  gastric  region  also  8i)eaks 
against  ulcer.  There  is  no  hiematemesis,  and  as  a  rule  no  marked 
emaciation  in  chronic  gastritis^  while  in  nicer  and  cancer  these  two 
conditions  are  fre<|uently  met  with.  It  is  quite  difficult  to  diffe.n^u- 
tiate  between  chronic  gastritis  and  a  gastric  neurosis  of  a  deiiressing 
nature.  The  symptoms  may  be  alike  in  l)oth,  e8]>ecially  the 
diminished  giistric  secretion.  The  neurosis  may  sometimes  l>e  recog- 
nised by  the  discovery  of  other  nervous  symptoms.  Sudden  changes 
in  the  chemical  condition  of  the  gastric  contents  speak  iu  favor  of  the 
existence  of  a  neurosis.  Changes  in  the  subjective  symi>tom8,  i\vd 
entire  disap|)earance  of  the  same  for  a  few  days  and  then  the  sudden 
reapjiearamN?,  either  of  the  same  symptoms  as  before  or  of  different 
ones,  are  also  chanvcteristics  of  a  gastric  neurosis.  Clirouic  gas- 
tritis, on  the  other  hand,  shows  as  a  rule  more  or  less  constancy  iu 
the  conditions  of  the  gastric  juice  as  well  *is  in  the  other  8ynipti>m8. 
Wiiile  change.H  iu  the  subjective  sensations  of  the  patient  may  occur, 
they  are,  however,  less  abnipt  and  le«s  pronounced  than  in  the 
neurosis.  Achylia  gastrica  is  rtvoguized  by  the  U^\x\\  ilisapi»eavatuv 
of  gaatric  juice,  I'.c,  by  the  absence  of  hydrochloric  acid  and  both 
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fermeuts,  renuet  anil  pei>8in.  Although  chronic  gantritiR  may  ter- 
minute  insnch  ii  fcmtlition  (u  cli8a|>i>canuicoof  jiiico),  it  is  nevortheloss 
more  practical  to  Heparato  achvlia  f^astrica  from  ^aKtric  caturrlt,  as 
there  are  sovnral  t)thor  conditiooH  which  lead  to  thia  uflcction,  aud  as 
it  retiuires  a  different  treatment. 

Proffuosis, 

Tho  [irn^ncwiH  of  UKenuiue  chnmicpiatritis  is  not  had.  A  ratinnal 
trputmt^ut  Buccetnlri,  as  a  rule,  in  citlier  curing  or  materially  iniprf»v- 
in^  the  patient.  The  ailment  is,  however,  by  no  mranH  of  an  indif- 
ft*rent  nature;  in  a  certain  measure  we  can  say  that  the  trouble  is  the 
mt>re  serious  the  less  secr«tiou  there  is  in  the  stomach.  Very  fri'- 
(pmntly  we  are  not  able  to  briniL;  liJick  the  stomach  to  its  normal  state 
tti  secretion,  even  if  we  succeed  in  combating;  the  subjective  Hymptoms, 
Exacerbations  aud  relajtses  are  also  liable  to  occur.  For  tliese 
reasons,  chronic  gastriti:?  must  l>e  considered  as  a  teili<fua  affection. 

•     TreaHntnL 

The  treatment  l>enins  with  the  regulation  of  the  diet.  This  will 
have  t<:>  de[»end  tm  tho  severity  of  the  symptoms.  At  the  l)Hgiuuin^, 
therefore,  a  lit;ht  diet  will  lie  called  for.  The  patient  should  partake 
of  four  meals  daily.  The  articles  of  food  should  be  given  laq^^ely  in 
li(|uid  and  semi-liquid  form— viz.,  milk,  kumyss,  matzoon;  barley, 
luitnieal,  and  rice  soups  prejwired  in  milk;  chicken  soup,  with  an  ey^ 
l>eaten  up  in  it;  softrUtiKMl  eggs;  nuislKHl  iiobitoes;  Hcraj>eil  mout, 
raw  or  brf)iled;  toaste<l  brwul,  aud  also  FrmjcIi  white  broad  (not  t<»o 
fresh) ;  butter;  tea  and  coi»oa.  Tlie  (piantity  of  ntnirishmont  for  each 
meal  should  neither  b»i  (excessively  large  n«>r  Uio  small.  The  patient 
having  lx3en  kept  on  this  regimen  for  a  week  or  two,  the  diet  must  1)0 
gradually  chauget.1  tt>  one  suitiible  for  the  ligliter  forms  of  chronic 
gastritis.  Here  the  following  nde  will  apply  :  The  diet  should  cf>rr*v 
s[M>i)d  txs  neiirly  as  |M>ssible  tx»  the  common  m<Hle  of  living.  In  this 
way  the  distributiim  of  the  meals  should  be  arranged  according  to 
tlie  customs  prevailing  in  those  place44  in  which  the  |uitieuts  live.  All 
fofxls  deiivtul  from  the  vegebd>lo  kingdom  shimld  1hi  given  in  htrge 
portions,  while  the  quantity  of  meat  should  1>o  somewhat  limited.  In 
order  to  i)ermit  the  ]>atient  to  have  a  great  variety  in  his  food,  it  is 
U'st  nt>t  to  iM)int  out  a  few  articles  he  should  eat,  but  to  mention  only 
thos4^  ho  should  avoid.  Forl)id  mejkt  with  very  tough  fibi*e8.  meat 
from  too  old  animals  or  too  fresh  meat  (right  after  slaughtering), 
meat  that  contains  t<x>  much  fat,  like  j)ork ;  forbid  sausages,  lol>8t*ir, 
Habuon,  chicken  salad,  mayonnaise,  cucumlters,  pickles,  calibage, 
and  strong  alcoholic  drinks.     It  must  be  impressed  upon  the  jiatieut 
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to  masticate  the  food  thoroughly,  to  eat  slowly,  not  to  think  of  bugi- 
iieBS  durinK  meals,  and  to  stop  eatiug  iH^foro  tho  Honsatiuu  of  satipty 
appeai-s.  Tlie  latter  advice  is  only  uecedsory  in  persons  who  axe  ac- 
customed to  high  living. 

Hififitn'w  Rinjimen. — Besides  the  diet  it  is  of  importance  that  the  pa- 
tient should  lead  a  rational  hygienic  life.  Tho  buHiuenh  hours  sliould 
not  be  too  long,  and  plenty  of  exerciso  should  l»e  advised.  Walking, 
driving,  hoi-seback  and  bicycle  riding,  rowing,  arn  all  to  l>e  highly 
recommended.  It  is,  however,  necessary  to  tell  the  f>atientA  not  to 
overexert  themselves.  Gymnastic  exercises  at  home,  especially  with 
an  exercining  niachine,  ftn>  also  in  place.  1  usually  tell  pntient^  to 
exercise  iu  the  nioniiug  for  alxmt  ten  minutes.  A  cold  8iK)Uge  batli 
on  arising,  and  a  thorough  rubbing  of  the  skin  with  a  thick  rough 
towel  are  valuable.  It  is  furthermore  of  impr»rtauce  t<»  Sf?e  that  the 
])atients  live  in  well-ventilated  rooms.  A  prnlonged  stay  in  places 
where  tliora  is  much  smoke  (i*es$taurautti),  should  1>e  prohibited. 

Iu  many  iustaucew  tho  regulation  r»f  diet  and  hygiene  will  l>e 
suflicient  to  imi>rove  the  patient's  condition.  The  direct  means, 
however,  of  acctunplishing  this  pur^ioHe  comprise  the  four  following: 
(1)  Lavage,  (2)  electricity,  (3)  mineral  springs,  and  (4)  medicameuta. 

iMCiifje. — In  most  casei*  of  chronic  gastric  caturrh  wawhiug  out  of 
the  stomach  will  prove  beneficial.  The  mucous  form  of  gastritis  is 
es|»ecia]ly  iM^nefite*!  by  tliis  means.  The  lavage  should  lje  performeil 
in  the  morning  in  the  fasting  condition  of  the  juUieut.  Pure,  luke- 
warm water  should  lie  nnei]  in  this  procedure.  Occasionally  a  small 
rinautity  of  common  table  salt  may  l»e  addefl.  The  lavage  should  be 
employed  everv  other  day  for  a  i>eri<»il  oi  two  or  three  weeks.  It  is 
not  advisal.ile  to  entrust  this  procedure  to  the  patient,  as  he  is  apt  to 
overdo  it. 

Efrrtrirify,— In  order  to  stimulate  tlie  stomach,  the  faradic  current 
has  freiinently  l>een  made  une  of.  At  first  the  ]>ercutaueoas  method 
of  ekx'trifyiug  the  strimach  was  useil,  but  of  late  direct  or  intragastric 
eltH^triwition  has  lieen  moi-o  often  employed.  For  i>ercutaneous 
electriisation  a  very  large  8i>oDge  electrcnle  (18  by  12  em.)  is  jiut  ovor 
the  abilonien,  covering  the  entire  gastric  region,  while  the  other, 
smaller  electrcNle  (diameter  about  5  cm.)  is  held  to  the  left  of  tlie 
Beveutli  dorsal  vertebra. 

Intragastric  elfntrizjition  is  by  far  mni-e  effi'ctnal,  and  tlierefore 
prr'fMndilt*  l*»  the  percutiueous  metho<l.  Hero  the  current  reaches  the 
inside  of  tho  st<3mach  innndirainished  strength,  while  in  the  ]>ercuta- 
nc^oUH  niethtxl  the  great^^r  part  of  th^  current  is  distributeil  over  the 
Rkin  iind  muscles  of  tlie  jdxloinimd  cavity,  and  if  any,  only  a  small 
fraction  of  the  current  reaches  the  gjtstric  muc^>stt.  Tho  metluxl  of 
Vor.  Vlll  -U 
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intraKiwtric  electriwitiim  ba«  Ijeeu  dewcribed  above  (p.  190).  In 
chronic  xiLstritiB  the  faradie  runvut  Hliould  be  employed.  By  meaua 
of  iutmgtkstik'  faiadizatiou  all  the  subjoctive  8vaiptoiiw  fnM|iieutl.v 
diMup|>ear,  aud  if  llie  electric  treatiueiit  iH  aihniniHUnvd  over  a  iMM'iod 
coveriug  from  two  to  three  months^  then^  in  ofteu  a  htntiuK  ainolitira- 
tion  iu  the  L'<mdition  of  the  ]>atieut.  The  canes  inoHt  suitjible  for 
thiH  inmle  nf  treatmeut  are  those  forms  of  chroiiic;  gaHtric  catanh  iu 
which  not  much  mucus  appears  in  the  stomach. 

Mlmrnl  S/irtit'fH. — There  are  mauy  mineral  spnngH,  the  -waters  of 
which  have  a  decidedly  l>eneticial  influence  UiM»n  thi' chronic  gastric 
catarrh.  Many  patients  going  to  these  wateriug-ijhices  aud  driukiug 
tiio  waters  at  the  springs  are  either  imi)roved  or  entirely  cured. 
AVhile  these  waters  ma>  l>o  taken  with  some  benefit  at  home,  still  a 
sojourn  at  a  watering-pliuv  cond>ines  many  other  curative  factors  Ikv 
sides  the  wat4'r,  such  tis  the  fresh  and  invigorating  country  air,  the 
l)erfect  rest,  aud  the  absence  of  aU  cure. 

The  mineral  springs  which  are  most  useful  in  this  affection  are 
the  foUowing : 

1.  Saline  s|jriugB  containing  sodium  cliloride  and  small  or  largo 
amounta  of  carbonic-acid  giis :  WicslMideu  (Kochbrunnen,  temper- 
ature 09  C,  sodium  chloride  (J. 8  per  thousand);  Kissiugen  (Kac<K*zi 
and  Pandur,  tem]»eruture  10.7^  C,  sodium  chloride  5.5  per  thou- 
sand); Hoioburg  (Eli/Jil)ethbniunen,  temi>erature  lO.O"  C,  smlinm 
chloride  9.y  i>er  thousand);  fcynleu  (numerous,  sodium  chh»ride  2,4- 
14  |>er  thouwind).  Siirings  containing  carl>onic-acid  gjw,  of  diftew^nt 
temperatures  ilo  -31JC)  ^  Sarut<»ga  (Congress  Spring).  2.  Albdino 
Bjdine  springs,  (containing  sulphate  of  sodium,  carbonate  of  sfnlium, 
scKlium  chloride,  and  carbonic-iu^id  gas  in  large  amounts :  Karlsbad, 
twelve  sjirings,  wich  posses-sing  alwrnt  the  same  rpiantity  of  salts: 
Bulphat*^  of  sotlium,  2.8  per  thousand;  bi<arl)ouato  of  sotlium,  2  |»er 
thousand;  sixlium  chloride,  1  jHjr  thousand;  carlMmic  arid  gas; 
Marienbad  (Kreuzbrunuen  aud  Ferdinandsbruunen,  6  iter  thousand 
ttulphate  of  sodium);  Saratoga  (Uathoru  Spring). 

In  most  instances  the  s]>rings  of  the  first  gump  (saline)  ai*e  to  be 
recommeudml.  Tlio.se  of  the  second  group  (alkaline  saline)  are  to 
bo  employed  in  patients  iu  whom  constipation  forms  a  very  marked 
symptom.  The  nse  of  these  springs  should,  however,  not  be  extended 
over  too  long  a  periml  of  time.  Patienin  of  a  nervous  chamcter 
should  not  pjirtake  of  these  purgative  waters.  l]oth  the  saline  aud 
alkaline  saline  waiters  c^n  be  taken  at  home,  if  the  patient  is  not  able 
to  go  to  the  springs.  Tt  is  l>e«t  to  have  the  patient  rlrink  aNnit  a 
himblerful  of  eitlier  of  the  waters  early  in  the  morning  when  arising^ 
about  an  hour  before  breakfast. 


OA8TBIC  CATARRH. 


211 


I^Mimikm. — Drugs  wero   ustul  to  n  iiuK'h  i<reHter  exteul  in  tho 

ktiui*ut  uf  chrome  ^adtric  catiirrL  iu  oMeu  timeu  tbau  iiuwrnlnxH. 
At  |)ret4fiut  wo  Lnvu  leunietl  to  {uiy  more  atieiition  to  diet,  to  liy^ouo, 
and  to  the  meohauii'ul  lueaus  of  treatiuj^  tLe  8t:>macL.  Iii  some  lu- 
stuuceti,  L*»wever,  uieilionmeuts  are  also  sen'iceable.  Aiuoug  thone, 
liydnxrhloric  acid  isoue  that  is  luost  fre<iueiitly  employod.  The  idea 
of  8Ui)|)leiiieLtii4?  the  dt^fK-irufv  of  ganiric  juice  b.v  this  auid,  whirh 
fonim  its  itriucipul  elomout,  is<iiuk^  uatnral.  Leube  "*  tiiist  iutroducvd 
tho  medicaiuent  iuto  the  thcni{)eusis  of  chrouic  gastritis,  aud  Ewald 
likowise  recoramcnds  it  very  hij^hly.  The  lattr«r  says:  "lu  all  oises 
whi^re  a  diiuiiiuiioii  or  alweuce  of  hytbxKjhlorie  a4.'id  has  b*ieu  detoi- 
miued — t.t\,  in  all  cases  of  chronic  gjistritis — it  is  to  l»e  given,  prefi^r- 
ably  as  the  diUite  hydnjohloric  acid  of  the  PharniacoiMfia,  in  larj^e 
tinautitios,  and  certainly  in  larger  doses  than  have  thus  far  iK-eu 
reconiinended."  The  best  way  to  administer  this  remetly  is  to  give 
it  in  tho  form  of  drops,  six  to  twelve  of  tho  dilute  hydrf)chloric  acid 
in  »  glassful  of  wat<»r,  to  be  t*ikeu  three  times  a  tlay,  half  an  hour 
alter  meals,  not  drinking  the  whole  glassful  of  water  at  once  but  one- 
tLinl  at  a  time,  at  iutenuls  of  a  tjuarter  or  half  an  hour.  Ewald 
atlvtK'atos  larger  dos4?s  than  these,  namely,  forty  to  sixty  droi>aof  the 
dilute  hydi-ochloric  acid  three  times  daily. 

Pe|)uiu  used  to  be,  and  is  yet,  very  fre<iueutly  given  in  combination 
with  h>drochloric  acid,  the  dose  being  about  half  a  gram  three  times 
dail>'.  Mfjst  writers,  however,  concur  in  the  alisolute  iuelHcju'v  of 
this  drug,  and.  for  two  reasons,  xvt.^  1.  lu  most  instances  of 
diminished  gastric  secretion  (diminished  acidity)  there  is  yet  on 
abniulant  quantity  of  i>eiisiu  present ;  2.  Most  i»eiisins  that  ai'e  in  the 
market  do  not  by  any  means  show  as  strong  digestive  ])ro]»erties  as 
the  true  pepsin  of  the  stomach. 

Formerly  I  was  in  the  habit  of  employing  hydrochloric  acid  either 
alone  or  in  coiubination  with  i>epsin  (luite  fre(|ueut!y.  Of  late  yeai-s, 
however,  I  have  entirely  abandoned  the  use  of  jiepsin,  aud  gnMitly 
restricted  the  administration  of  h\  dnx'hlorio  acid.  The  reason  for 
this  is  l>jise<l  uiH)u  the  Itelief  that  tlie  means  which  serve  for  tlie 
digestion  and  utilization  of  foo<l  by  the  organism  are  certainly  not 
limited  to  the  stonuich,  but  that  the  principal  jiart  of  this  ])r(>ces» 
takes  place  in  tlie  intestines.  The  artificial  aids  to  digestion 
lire  certainly  not  necessary,  the  more  so  since  if  emjiloyed  for  long 
IK*ri(Hls  of  time  they  freipiently  b<?come  injuritms  to  a  c^»rtaiu  extent. 
Every  organ  is  strengthened  by  activity,  and  weakened  by  the  hick  of 
exercise.  Predigested  foods,  or  medicaments  which  contain  tho  active 
principles  of  the  g^istric  juice  jind  sene  t^*  noplace  the  work  done  by 
the  stumoeh  will  in  the  course  of  time  have  a  deteriorating  effect  upou 
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Uie  K»wtric  f auctions.  Tlio  at(»ina«*h  will  ^mw  wofiker  ami  wenkpr  the 
more  artiticial  ^aatric  jaico  is  poureil  into  it.  aud  the  &ner  aud  more 
easily  ili^^oKtrd  tlin  foodn  that  uro  allotted  to  it. 

WliiU)  I  do  uot  advocate  tlio  fre<iuent  uho  of  bydrocldoric  acid  and 
popHJu,  I  am  strougly  in  favor  of  tlie  aduiiuiNtratiou  of  ilio  wM'^ilknl 
biltor  tonics,  conduraugo,  f|iias8ia,  j^piitiaii,  kiuo.  columba.  and  mix 
vomica,  which  must  Ikj  coDHidered  as  cffectivo  Btimuhuit^  of  the  pis- 
tric  fnnctionB.  AltLou^li  the  physiological  efficacy  of  these  dru^s 
Las  Ihhiu  disputed  by  several  writers  (Tschol/off  aud  Jjiwoi-ski), 
Gxperionce,  uovertholess,  sjieaks  highly  in  their  favor,  and  their 
use  should  certtuuly  not  be  neglected.  There  is  no  doubt  tluit  con- 
dnrmigo,  iiuassia,  and  nux  vomica  increase  the  apiK*tite,  and  in  tjiis 
way  make  the  stomach  fit  to  receive  more  fiMjd,  aud  thus  raisH  the 
nutrition  of  the  organism.  I  usually  give  fluid  exti*»ct  of  (pnissia, 
columlNi,  or  condurango  in  doses  of  twenty  dnii«  three  limes  daily, 
or  tincture  of  nus  vomica,  in  doses  of  ten  drops  three  times  ilaily. 
either  alone  or  in  combination  with  Ute  al>ove  drugs.  All  these 
medicaments  must  l»e  taken  about  a  ipiarter  of  an  hour  before  meals 
in  al>out  a  bd)lespfMinful  of  water  or  wine.  I  fro<|uently  give  creosote 
in  the  ga^ttritis  of  phthisical  patients. 

9  CrcfoHoto. 5.0 

rnnipouiul  tincture  of  gentian 10.0 

8.   Kiglit  <lru|)fl  in  liitlf  u  gloHaful  of  milk  tbaMS  times  dally,  bnlf  ad  hour 
uflcr  nieuls. 

VonHiipatum. — Clirouic  gastric  catarrh  is  frequently  combined  with 
constipation,  and  it  will  be  necessary  to  speak  al^ait  the  management 
of  this  complication.  As  a  rule,  the  less  drugs  are  used  to  combat 
tliis  allW'tiiMi  tlie  l>etter.  The  means  available  for  this  tnmlileani 
t4>  tell  the  patient  to  go  to  the  water-closet  in  the  morning  at  a  certain 
hour,  to  avoid  irnich  straining,  and  not  to  bother  about  the  bimels 
any  more  during  the  whole  diiy,  even  if  tliere  was  no  movement,  and 
not  to  go  Ui  the  closet  again,  unless  there  be  a  strong  inclination  for 
it,  until  tliH  following  morning.  Fretiuently  this  alone  is  Bufficiont 
to  setnin^  reguhirity  after  a  while. 

The  diet  can  be  arraDge<l  in  such  a  nmnner  as  to  facilitate  move- 
mnits  of  the  ImiwcIs.  All  foo<ls  which  contain  a  large  percentage  of 
cellulose  (undigested  matter)  increase  the  (piantity  of  faeces,  iind 
thereby  effect  a  stronger  t^eristidsis  of  the  large  l>owel.  AU  kinds  of 
green  vegetables  (spinach,  /ispamgus,  green  i>eas)  and  rye  Itrcad  a]*e 
therefore  very  suitable.  Many  organic  acids  possess  the  jiropertv  of 
increasing  iut«4itinal  pt^ristalsis.  Almost  all  kinds  of  fruits  contain  a 
certain  quantity  of  these  organic  aoi«ls.  >tud  act  lik*»  milil  a|M*rients. 
The  use  of  cookwl  inaai's,  steweil  or  l>ak»^l  ajii»h>s,  or  steweil  prunes, 
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IB  in  many  instiiucee  effective.  Ewnld  recommouds  a  mixture  of  two 
(>artti  of  pruneB  to  one  part  of  dried  tigs.  The  t^wte  is  agreeable,  and 
the  eutbiirtic  action  mild.  The  oustoin  of  futiii^  an  oranj^e  in  the 
moruiuj^  for  its  laxative  effect  in  well  known.  To  thene  dietary 
rmucdies  we  may  also  add  the  UHe  of  a  j^laHsful  of  either  cold  or  warm 
water,  or  of  a  j^hiKH  of  milk  on  ariHin^,  in  the  fantinp  condition. 
There  are  many  jM^rson.s  iu  whom  one  of  thcHf  lutter  moaus  produeeH 
a  gtwnl  movemf^nt  i»f  the  Ixiwols. 

lu  caHeH  where  the  alnne  dietiiry  remcnlies  do  not  Buffiee,  the 
Jidniinirttration  of  a  mild  eathnrtir  is  not  out  of  ]iluce,  Khnliarli  and 
eaacara  na^rada  are  t'hiefly  iu  use.  The  former  in  ^iven  either  iu 
8ul»stanco  or  in  the  f<)rm  of  a  tincture,  tift^^en  to  thirty  drops;  the 
latti'T  in  the  form  of  the  fluid  extract,  fift4»en  to  tw«Mity-five  drops  twice 
daily.  Ah^s  and  iwnlopdiylJin  Hlumhl  l)e  used  only  in  the  severer 
forran  of  cnurttipation.     I  frequently  give  the  following  pill; 

K  Pniloplivlliii.  .        .        .  gr.  V.  (0.8) 

Eitnict  of  nu\  vuniica. 

£xtruct  rif  C'alubar  bcun a^  gr.  viias.     (0.6) 

Extmct  of  gentian. 

Licorice  powder. fia  q.  t. 

M.  et  ft.  pil.  No.  30.     8.  One  pill  twice  a  duy. 

The  «o-ealle*i  Handmrf;  tea  is  also  very  efficacious. 

None  of  these  remedies  shouhl  l>e  use<l  for  too  lonp  a  time,  and 
the  jiatients  should  always  luvust^nn  themselves  to  ^et  alou^  witli 
fewer  of  them,  and  ultimately  without  them.  In  cases  in  which 
there  is  atony  (weakness),  of  the  lar^e  iutf«tiue,  the  use  of  ene- 
mata  is  indicated.  One  quart  of  lukewarm  water  with  a  teas|>oon- 
ful  ctf  s;dt  is  injecU-*d  into  tlie  rectum  l>y  means  of  ii  fountain  syringe 
providetl  with  a  soft-nibljer  tube.  These  injections  should  be  made 
ouiv  a  liny,  always  at  the  same  hour  and  continueil  for  alnint  two 
weeks.  The  use  of  j^lycerin  8uppo«it<iries,  or  of  a  small  (piautity  of 
glycerin  in  w.ater  (one  teJisp<Kmful  of  glycerin  to  four  or  live  talile- 
H{ioonfuls  of  water)  injected  into  the  rectmu,  will  only  occjisioually 
Ite  ret|uire<l. 

Ulcer  of  the  Stomach. 

SynoiiiftiiM. — ineufl  pi>ptieum  sen  roilejis;  ulcus  veutricnli  rotun- 
dnm;  ulcus  simplex:  ulcus  ventrieuli  ehronirnm  j»erf(»r:uis, 

Ih'ji$nti(nt.  Tlcer  of  the  stomach  is  an  affection  chanu-terizeil  by 
a  more  or  less  deep,  circumscril»ed  loss  of  snlwtancn  r)f  the  pistric 
nincfisji,  without  tiMidenry  to  healing  and  presenting  .as  a  rule  s\  nip- 
t^HUH  f»f  pain,  vomiting,  and  hemorrlu^^es.  This  affi'ctiim  Mas  first 
descriU**!  bv  Cruveilhier  in  1829. 
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Etiology, 

The  etiology  of  ulcer  of  the  stomach  is  not  yet  very  clear.  The 
dififereut  couditious  of  age  and  sex  seem  to  play  a  great  part  in  its 
development.  The  disease  occurs  quite  frequently.  According  to 
Brinton  ulcer  of  the  stomach  (either  oj>en  or  cicatrized)  ia  found  in 
about  five  \)&t  cent,  of  j^ersons  dying  from  all  causes.  Brint^m  fur- 
ther states  that  the  ulcer  is  more  fre<iuent  in  the  female  than  in  the 
male  sex,  the  proportion  being  nearly  as  two  to  one.  As  reganls  age, 
the  liability  of  an  individual  to  become  the  subject  of  gastric  ulcer 
gradually  rises  from  what  is  nearly  zero  at  the  age  of  ten  to  a  high 
rate  which  it  maintains  through  the  period  of  middle  life,  at  the  end 
of  which  it  again  ascends  to  reach  its  maximum  at  the  extreme  age  of 
ninety.  Ulcer  of  the  stomach  is  especially,  though  not  exclusively, 
a  disease  of  middle  and  advanced  life.  According  to  Ewald  ulcer 
of  the  stomach  occurs  most  frequently  between  the  twentieth  and 
fortieth  years,  while  its  mortality  is  highest  between  the  ages  of 
forty  and  sixty. 

The  frecjuency  of  ulcer  of  the  stomach  seems  to  vary  in  different 
localities.  Thus  Berthold  gives  the  percentage  of  ulcer  of  the  stom- 
ach for  Berlin  as  2.7,  Nolte  for  Munich  as  1.23,  Griess  for  Kiel  as 
8.3,  Stark  for  Copenhagen  as  13.  Von  Sohlem  "  has  lately  called  at- 
tention to  the  fact  that  the  Roen  Mountains  and  the  Bavarian  Alps 
(Germany)  and  the  greater  part  of  Russia  are  nearly  exemi)t  from 
gastric  ulcer.  He  further  states  that  the  inhabitants  of  these  territo- 
ries exist  almost  exclusively  on  a  vegetable  diet.  As  such  a  diet  is 
very  rich  in  potassium  salts  (containing  nearly  one-tliird  more  of  these 
salts  than  a  mixed  diet)  and  us  tiie  red  blood  cells  are  to  bo  regarded 
as  the  chief  carriers  of  potiissium,  von  Sohleru  claims  that  this  in- 
creased amount  of  i>otii8sium  represents  the  cause  of  the  relative  im- 
munity of  the  above-mentioned  inhaliitants  from  ulcer  of  the  stomach. 
On  the  basis  of  this  theory,  von  Sohlern  recommends  the  adminis- 
tration of  i>otassium  salts  and  of  foods  rich  in  vegetable  matter  as  a 
proi>hylactic  measure  against  ulcer.  His  theory,  however,  lacks  the 
supi)ort  of  oxaniination  of  the  l)lood  which  alone  could  prove  the  cor- 
re(*tnoss  of  the  above  statement.  It  has  been  furthermore  asserted, 
especially  by  English  writers,  that  the  frecpiency  of  gastric  ulcer  is 
greatly  dei)endeiit  on  the  various  callings  of  life.  Thus  every  one  is 
familiar  with  the  belief  that  cooks  are  es])ecially  subjet^t  to  this 
malady.  Shoemakers,  porcelain  makers,  etc.,  are  also  mentioned 
as  fre<inent  suft'erers  from  ulcei-s.  These  stati^nents,  however,  are 
not  based  on  correct  dati.     Ewald,  for  instance,  is  of  the  opinion 
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that  even  in  cooks  gastric  nicer  is  not  more  conunou  thau  in  otber 
people. 

Numerous  writers  have  end<*>avore*l  to  Htudy  the  etiology  of  ulcer 
hy  the  wav  i»!  e\|»erimeut(>  ou  aiiiiujilK.  The>  have  proihu'ed  lesions 
of  the  gastric  mucosa  by  cutting  out  a  piece  of  the  inner  layer  or  by 
8uV»jec'tiug  it  lo  iliiTereut  caustic  chemicals,  but  the  iuvestif^atioim  of 
Griflmi  and  Viissale  sliowed  that  the  mucous  meiubrane  of  the  sttim- 
acli  of  such  animals  (juickly  replacps  the  defect  ex j^eri mentally  pro- 
duced, and  that  after  a  short  while  the  lesion  is  entirely  heale<l. 
Thus  these  lu-ute  defects  of  the  mucous  membrane  cannot  prc)i>erly  l>e 
calleil  uk^ers,  for  they  show  no  tendency  to  spread. 

Fmm  these  exi>enmentft  it  has  lieeu  coucludod  that  in  the  producv 
tion  of  gastric  nicer  thfre  must  lie  not  »»n!y  a  lesion  of  the  mucosa, 
but  also  some  anomaly  in  the  condition  of  the  blo^nl.  Quincke  and 
Da**ttw\  ler  made  tuiimals  anaemic  by  venesection  and  then  produced 
lesions  in  tli**  yn-stric  mucosa.  In  these  instances  the  defect  did  not 
heal  and  a  condition  similar  to  a  real  ulcer  Avas  established.  In  some 
of  the  animals  even  j>erforation  of  the  ulcer  took  place.  Koch  and 
Ewald  pnHhu*otl  gastric  hemorrhages  in  animals  by  section  of  the 
spinal  conl.  By  intnxlucing  a  one-half-pjer-cent.  solution  of  hydro 
chloric  acid  into  tlieir  stomachs  deep  ul<Trs  arose.  Sillw^mmnn  "  in- 
tn^luced  substances  into  tbe  circulation  which  disintegrated  the  IiIoikI 
wjTpuscles  and  protlucwl  ha^moglobiniemia.  Here  also  the  artificial 
defect  of  the  gastric  mucosa  hejJed  very  tardily,  and  presented  a  sim- 
ilar asi>ect  to  a  real  ulcer. 

There  is  no  doubt  that  the  above  exi»erience8  gained  by  experi- 
ments on  animals  apply  also  to  the  human  being.  Acute  lesions  of 
tlie  gastric  mucosa  in  man  freijuently  occur  and  heal  rapidly  with- 
out any  ill  effects.  Clinically  we  know  of  cases  in  which  a  trauma 
in  the  gastric  region  has  pr*>lnced  hemorrhage  by  causing  a  tear 
in  Uio  gjtstriit  mucosa.  In  a  few  ilays,  however,  the  patients  rtn-over 
witliout  presenting  Jiuy  gastric  symptoms  whatfwer  at  a  sulistMiuent 
jieriful.  The  old  English  literature  contains  several  rei>oi*ts  of  cases 
in  which  persons  had  swalloweil  knives  which  had  i»asHed  the  whole 
digestive  tra**t  without  ]>reHenting  any  {palpable  symptonis.  One  of 
the  most  striking  instances  is  that  reported  by  Dr.  Marcet"  and 
mentioned  by  Ewald: 

"  In  the  year  17iM>  an  American  sailor  saw  a  juggler  in  Havre  i>er- 
form  the  trick  of  knife  swallowing.  Returning  to  his  vessel  somewhat 
int^ixicated  he  wjis  foolhurdy  enough  to  try  to  swallow  his  ojten 
pocket  knife,  and  succeeding  in  this,  he  ate  three  more.  Three 
fmssed  otT  in  the  Kt<M»l  during  the  next  few  days,  but  one  disappeared 
forever.      Onutiveniug,  six  years  later,  he  a^^ain  swallowed  portious 
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of  sis  knives,  but  this  time  not  without  unpleasant  though  vory  tran- 
sient results,  on  ac4.*ouDt  of  whioli  he  was  ndniitted  to  an  hosjiital.  He 
did  this  fre<iueutly  till  he  hnd  swallowed  alx>ut  thirty-five  kniveH. 
I'iuuily  lie  waH  taken  HtTiouHly  ill  ami  he  died  in  (iuv'h  hoH|)ital  in 
London  in  18(.)9.  In  the  stomat^h  Home  thirty  pieces  of  blades,  in 
]>art8  nuirktully  corit)ded,  to^^ether  witli  hamlloH  wore  found;  there 
wore  two  bhwlea  in  the  colon  and  rectum,  which  were  placed  trans- 
vermdy  and  hml  perforaU^d  the  intestinal  wall  (and  that  witlujut  cauH- 
iuK  iH'ritouitiH),  but  no  recent  or  old  nlcers  of  the  stomach  or  any 
reiiiaiiirt  of  them  were  to  l»e  neen.** 

In  this  as  in  other  instances  undoul^t^^dly  the  Kftstrio  wall  had 
suffered  considrrubh*  injury  but  quickly  iv^aiued  its  n<M*niid  HtJit«. 
A  similar  inwtjince  of  a  grave  lesion  of  the  ^;astric  mucosa  without  any 
ill  eti'ectH  I  had  an  opiHirtuuity  to  witness  myself.  A  \my  of  alxmt 
eleven  years.  HufVering  from  epile]>Hy,  duriiig  oupi  of  hin  attacks  f»^ll 
from  a  window  on  tlie  tirat  tiiKjr  of  the  house  intt>  the  yard,  striking 
the  Htone  pavement  with  his  abdomen.  He  waH  found  uncimacioua 
an«l  brought  up  to  hiH  room,  wliere  he  remained  in  tliirt  condition  for 
about  an  iiour.  Upon  thorough  examination  no  tiuuuiatic  lesions 
of  the  skull  could  be  discovered;  his  nose  did  not  blee»l  nor  was  any 
blooil  found  in  the  month.  AlHiut  two  liours  aft-^r  Iiis  fall  Im  sud- 
denly vomitt'd  over  a  pint  of  fresh  blofMl  partly  mixtnl  with  f«KKl. 
Hix  hours  afterwards  alxjut  the  same  quantity  of  blofMl  was  again 
brought  up.  On  palpation  there  was  no  pain  in  the  gastric  region. 
Thf  boy  was  kept  <piiet  f(»r  a  few  days  and  quickly  nx'overed.  Even 
during  his  stay  in  be^l  lie  never  complained  of  pain.  Afterwards  he 
could  e/ifc  anytliing  and  ivniaini^l  Piitirely  free  from  gastric  syiMptoms. 

Analogous  to  the  above-mentioned  experinientH  «m  animaln  which 
had  lieen  rendere<l  ampmic,  we  also  find  gastric  ulcer  (piite  fro4|nently 
in  rhli>rotic  individuals,  and  it  may  1>e  readily  imagined  that  many 
lesioim  of  the  gastric  mucoHa  which  would  otherwise  ivmain  without 
ill  effects  are  prevented  from  healing  by  the  impoverished  condition 
of  tlut  IiIikmI  and  l>ecome  couverte<l  iut-o  ulcers.  It  is,  h<»wever,  ini- 
poHHJble  to  say  tlmt  this  tlieory  would  apply  to  all  cas«>H  of  ulcer  i>f 
the  Htomach,  for  very  often  we  find  the  affection  in  peojde  who  are  the 
picture  of  health,  and  whose  bli>od  condition  is  apparently  normal. 

iifhrr  Thrttnt'M  itM  fa  tlw  Ontjin  of  (riVifriv  fJhrr. — Ah  is  Wfll  known, 
erosions  of  the  gastric  mucosa  are  found  in  dironic  gastritifl  and  iu 
other  diHoartf^rt  coniplicati^tl  with  disturViances  of  <'ir('tdation.  The  ori- 
gin of  i-nmifuis  is  explained  by  Hurtiung"  in  the  following  way :  The 
coutnu'lion  of  the  mnsctdaris  of  the  stomm*])  prtMluces  an  arrest  of  the 
circulation  in  the  nigie  with  intense  congf»s4tion  in  the  vf*\un  and  capil- 
*h   iu  turn  gives  rise    to  hemorrhages    into  the  mucous 
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membrane.  Hemonhagie  infiltration  of  the  mucous  uieiubmnr  urist^H, 
in  con»e<iuence  of  whicb  tlie  latter  receiveH  little  or  no  freeii  circulat- 
ing bloitil  ami  very  hoou  succunilw  to  the  digestive  effects  <»f  the  ga»- 
tric  juice.  In  this  wa\  the  decay  and  the  destruction  of  tlie  tissue 
and  the  hemonhagie  erosion  are  prtnluced.  Thew*  erosions  are 
superficial  (lefe<*ts  of  the  gastric  mucx)sa.  extending  as  a  rule  not 
dee|>er  than  half  its  thickness.  Gokitauskv ,  and  suliseiiUHiitly  Kind- 
Heisrh  and  Key,  est^iblished  the  theory  that  the  ulcer  arises  from  the 
further  develojunent  of  an  err>siou  (hemorrhagic  en»sioii(. 

The  view»  jiowover,  that  there  is  a  difference  in  degree  but  not  in 
type  lietweeu  erosion  and  ulcer  of  the  st<^mach  is  mit  convcl.  Laug- 
erlians  biised  his  opponition  t<»  this  theory  on  his  exiierience  gaineil 
in  autojisies.  I  have  shown  that  tlie  diaguoHls  "  eiosious  of  the  stom- 
ach" can  l>e  mado  clinically,  and  have  stated  that  in  none  of  the  cases 
observe*!  by  me  did  an  ulcer  develop. 

Virchow  tirst  expounded  the  view  that  the  uk*rative  i)ror^ss  may 
result  from  the  plugf^ng  up  of  the  nutrient  artery  of  a  certain  part  of 
the  mui*osa  either  by  an  emlsjlus  or  by  a  throndius,  uiul  that  the 
infarct  thus  produced  is  destroyed  by  tlie  gastric  juice.  In  this  way 
a  circumscribed  defect  arises.  Although  this  riew  has  been  greatly 
sup|K)rti^]  by  the  ex[M»riments  of  I'anuni/'  who  snc<*eeiled  in  ]tn«hir- 
ing  emboli  in  the  gastric  arteries  and  saw  ulcers  resulting  therefrom, 
it  is,  however,  yet  nndei^ided  whether  this  etiohigical  factor  comes 
into  yday  iu  all  cases  of  gastric  nleer,  for  very  often  the  evitlence  of 
an  eudK)li/ed  or  tlimmbostMl  artery  in  the  neighborhooil  of  tlie  nicer 
is  missing. 

InHteml  of  the  cjldor  theory  that  the  diminished  alkalinity  of  the 
bluTKl  is  tiie  cause  of  the  ulcer  (Pavy"),  the  newer  one  1ms  l»een 
generally  lUKVpted  that  the  hy^mraind  gastric  juice  is  the  moat  itn- 
iMtrlnnt  etiohigical  factor  in  its  pnxluctiou.  Althongli  this  theory 
luis  already  l»e<»n  exjiressed  by  ^Vilson  Fox"  and  othiM-s  of  the  older 
writers,  the  credit  of  haWug  placed  it  on  a  firmer  basis  Ijehings  to 
the  more  reeent  investigaticms  of  Riegel,  Jawt>rski  and  Korczynski, 
Ewald,  Boas,  ami  Charles  G.  Stockton.  It  has  been  found  by  these 
jiuthors  that  hyitenu-idity  of  the  gastric  juice  is,  if  not  of  constant,  at 
any  rat*»  of  very  fr»^|uent  <»ccurrenoe  in  gastric  ulcer.  Furthermore,  it 
was  nseertjiined  that  Uiose  conditions  in  which  gastric  ulcer  is  very 
frerinently  found  (as.  for  instance,  chlorosis,  anaemia,  ameuorrlicea) 
are  also  assiH'iated  with  an  h\  iK*racid  gastric  jnice.  From  my  own 
exj)erience  I  wituld  certainly  siiy  that  hyiK«racidity  is  very  often  met 
with  in  gastric  ulcer.  Tliore  are,  however,  exceptions  U*  this  rule, 
and  twice  I  have  )\m\  the  (ip|tnrtnnity  of  nlwM»rving  gjistric  ulcer  in  oasi*» 
iu  which  tliere  \^;Ls  an  entin' abs«>nct«of  gastric  juice  (ju*li>liagjistrica). 
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One  of  these  cases  did  not  present  uny  symptoms  indicative  of  an 
uleer  which  wan  fouud  liccidpiitally  in  perforiniug  nii  e\ph>rutory 
IftparotoDjy  on  the  i>atient.  Ewahl,  althoiij^h  a  fervent  advociite  of 
the  theory  of  hy|wracLdity,  i)rosuppo8e8  a  pretiisposition  of  corfaiin 
Iw>rs(»uH  to  this  aff(^"tion  in  order  toexphiin  the  many  instances  where 
this  tliGory  wouUl  not  ftpj>ly. 

Tbo  prohui>i]ity  is  that  gastric  ulcer  is  not  always  produced  hy 
one  and  tho  Hanie  factor,  and  all  tlie  above  theories  may  apply  more 
of  loKH  in  difTereut  instances. 


Morbid  Anatomy. 

The  i>eptic  ulcer  is  found  only  in  those  regions  which  are  ex]>oHod 
to  the  lU'tion  of  the  gjwtric  juice.  Aside  from  the  Htomach  it  is  met 
with  in  the  lowest  part  of  the  oesophagus  and  in  tlie  upper  part  <*i  the 
duodenum.  TLe  typical  giistric  uhrcr  has  a  round  or  oval  (soiiulinies 
oblong)  shai>e.  It  extends  to  various  deptlis  of  tiio  gastric  wall,  the 
upl>or  part  being  larger,  the  inferior  smaller,  presenting  in  this  way 
more  or  less  the  shai)e  of  a  funnel. 

A  typic^il  ulcer  looks  as  if  it  were  cut  out  with  a  x>unch.  In  most 
inst}inc(*s  the  Itase  of  the  ulcer  is  smoctth;  occsHionally  it  is  covered 
with  tenacious  greenish  or  brownish  mucus.  In  microsc;opic  sections 
through  the  margins  of  a  recent  ulcer,  the  ducts  of  the  glands  api>ear 
aM  though  cutoflf  towards  tlie  base  of  the  ulcer.  They  are  eaten  awjiy 
or  digested  up  t<j  the  point  where  the  tissues  offer  sufficient  resistance* 
to  the  digestive  jwwer  of  the  gastric  juice.  In  older  ulcers,  however, 
a  reactive  iutiainmation  sets  in  at  the  i)eriphery  leading  to  the  fornui- 
titm  of  a  callous  margin.  The  hitter  may  become  very  much  indu- 
rated, and  may  give  on  palpation  the  impression  of  a  tumor;  the 
more  so  if  tlio  thickened  portion  V)e  situat«H:l  near  the  pylorus.  Aside 
from  this  inihimmation  of  the  narrow  margin  of  the  ulcer,  the  mucous 
membrane  of  the  whole  stomach  remains  in  most  instances  normal, 
this  b«'ing,  according  to  Rosenheim,"  a  princijial  characteristic  of  ul- 
cer, whiidi,  unlike  cancer,  consists  in  a  well  circum3cril»ed  necrotic 
process  having  no  further  iuiluence  upon  the  gastric  mucosa. 

The  si/e  of  the  ulcer  is  rarely  much  smaller  than  a  five-cent  piece 
or  larger  than  a  tweuty-five-cent  piece,  although  no  precise  limits  can 
l)e  giveo.  Thus  an  nicer  not  larger  than  a  ]>ea  may  exhibit  all  the 
characters  of  this  lesion,   while  conversely  an  ulcer  may  grjulually 

IAttJiin  a  diameter  of  five  or  six  inches.     Debovo  and  Remond  men- 
tion a  case  of  gastric  ulcer  of  the  size  of  the  (mlm  of  the  hand. 
.S(7i*rt///«;.— .\ccortling  to  Brinton,  gastric  ulcer  (HH'Upies  the  va- 
rious parts  of  tlio  stomach  in  the  ffillowing  frei|neucy :  In  4'1  cases 
onto!  100,  the  i^osterior  surface;  iu  27  cjises,  the  lesser  curvature ; 
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iu  l(i  caiiefl,  ilie  pyloric  exti'einit.v;  iu  G  uaneH,  both  the  auterior  niid 
posterior  surface*,  often  at  oi>i>o8ite  places.  In  5  cases,  the  anterior 
HUiface  ttulv  ;  iu  2  chhus,  its  greater  curvature;  in  2  cases,  tlie  oardiiic 
(Miuch. 

ThuK  about  8(>  ulcers  iu  every  100  occupy  the  poHterior  surfaco, 
the  losiier  curvature,  aud  the  pyloric  euc— parts  of  the  H^Miiiu'h  wliich 
together  form  a  seguieut  of  less  than  half  of  the  toUU  HU]>erticieH  4if 
the  organ.  Ueuce  we  may  estimate  that  any  part  of  tliis  continued 
(but  irregular)  segment  of  the  stomach  is  on  an  average  aln^ut  five 
times  more  liable  to  the  lesion  tlian  tlio  reuiaining  segnieut  (armed  by 
tlie  cArtliac  sac,  the  auterior  surface,  and  the  greater  cun'ature. 

Nolte'rt  figures  do  not  linrmonize  with  tlifwe  just  given.  He  pre- 
sents the  following  scale  of  frequency  (cit4*<l  from  Ewald) :  At  the 
gn^ater  cni-vatnre,  2*2;  at  the  pyhirus.  13;  at  the  anterior  wall.  3;  at 
the  i»osterior  wall.  2;  at  the  cardia.  1. 

WelclTs  statistics  huTunmxz^  more  with  Brintim's  figures.  Oat 
of  793  cases  collected  by  this  writer,  288  ulcers  were  situated  iu  the 
lesser  curvature,  233  on  the  posterior  wall,  9/i  at  tl»e  pylorus,  9(i  at 
the  anterior  wall,  50  at  the  cardiac,  2^*  at  the  fumlus.  27  ou  the 
gn^ater  curvatui-e."* 

A*i(w/h'/'.~As  regards  the  uumber  of  ulcers,  acconling  t*^  Briiitou, 
2  or  more  are  present  in  1  out  of  every  5  cases,  or  ulH>ut  21 
{icr  cent.  Out  of  97  such  plural  CAses  (uith  a  totid  of  4<>3  ulcers)  iu 
57  there  were  two  ulcers,  iu  10  three,  and  of  the  remaining  24,  in 
which  "  several"  ulcers  were  j»reseut,  3  case^  offered  four  and  2  cases 
fi\e  nlcers  each ;  while  in  4  there  is  reason  to  suppose  even  Uiis  uuni 
l>er  was  excee<led. 

Ftoiher  ProgreM  of  the  Ulctr. 

Cicah'izntwn. — The  idcer,  as  a  rule,  does  not  heal  with  restituti<iu 
of  the  normal  mucous  membrune,  but  leaves  l)ehind  a  fibrous  central 
depn^sseil  scar,  which  has  a  tendency  to  contract.  If  such  a  scar  Iw 
sitnatf'd  at  the  pylorus,  its  contraction  may  j>roduce  stricture  of  this 
outlet.  If  the  ulcer  had  a  ginlle-like  shaj>o,  constriction  of  the  vis- 
ens  may  occur,  and  give  it  the  form  of  an  hourglass. 

PtrKfrcHHire  Xr<-ntttif!  am/  C<>ir#wA»K— K  cicatrization  does  not  oo- 
cur,  the  m-crotic  process  may  continue  for  a  htng  iM''ri<Hl  and  may 
cause  the  following  complications: 

(it)  Corrosion  of  Vessels.  Vessels  of  larger  or  smaller  cjdibre  may 
lie<^me  oimuuhI  and  give  rise  to  hemorrhage,  and  if  a  vrry  Urge  Vi*HS*«l 
is  iiff«ct<Ml  ewn  to  fatal  bleeding.  Among  those  more  froquentlv  in- 
volv»»d  are  the  gastric,  splenic,  and  pancreatic  arteries. 

(/')  Adlit'siuns  to  Neigh1x)ring  Organs  ami  I'urforatious.     Am  soou 
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as  necrosis  exteiuls  to  the  8en»8a,  it  leads  either  to  a  reactive  influin- 
matioD  with  ailhesiooB  to  surronucliuK  orgaus  and  exteusion  of  the 
|irooe«H  to  them,  or,  wh<*re  i*ir<*niijntaiices  ili»  not  j Hermit  Hurh  adhe- 
sions, to  H  <Ure<rt  i>erfonitioii  into  the  abthiiiiiuul  cavity.  After  the 
adhesions  have  formed,  a  jierforation  may  yet  tiike  phiceintoii  ueigh- 
l>onn>r  cavity.  Thus  iterforatinn  'uiU>  tlie  pleural  or  pericardial  cavi- 
ties (.K'curH,  or  somefcimi^H  u  tistuhi  ih  formed  l»etweeu  the  st^imach 
and  duodennm  or  colon.  According  to  tlie  site  of  the  ulc^r,  any  of 
the  neigldioring  organs  — liver,  gall  hhuhler.  ]mupreas,  8]deen,  ilia- 
phragm,  heart,  lungs,  et<*. — may  l>ecou»e  wuhject  to  these  iidheNious. 
Perft)rati<ms  nf  the  ant4^rinr  wall  of  tlie  st^nnaeli  inv  most  dangerous 
on  account  of  the  greater  niohility  of  this  jmrt  r>f  the  mgan  and  the 
eou8t.Mpient  lack  of  itdlieaive  intJammatiou.  TJiese,  ua  Ji  rule,  Un*uiiu- 
ate  fatfdly. 

SyrnpfoimUohijy, 

A  characteristic  cAse  of  gastric  nicer  annminces  itself  at  first  by 
distnrhnni^^s  of  the  gastric  digeslioTi.  At  tlie  iH^giuning  there  is 
merely  unojisiua>^  jind  ]>ain  in  the  epigastric  region.  Soon  uausea 
aud  regnrgitiition  or  voiuitiug  appear.  These  symptoms  nuiy  remain 
unchanged  for  a  loug  period  ;  at  times,  however,  they  l>ecome  more 
severe  iu  character.  The  pains  es|>ecially  t'lke  on  a  more  aggravated 
form,  and  nniny  patients  are  afraid  to  eat  on  account  of  them.  Very 
often  a  hemorrhage  from  the  stomiudi  fu'cnrs,  priKlucing  an  increase  of 
Hmcmia  and  cachexia  which  already  exist  in  conse<iuence  of  suhnutri- 
tion.  If  the  {lisejise  tjilos  a  progressive  coui'se,  it  is  lialile  to  *Mid 
lethally  by  perforation,  hemon'liage,  or  inanition.  In  most  in- 
stanees,  however,  tlie  coui-se  of  du?  *lisease  is  cut  short  either  by  h 
spontaneous  cicatrizatitm  of  the  ulcer,  or  by  the  same  process  l>eing 
brought  about  by  our  rational  means  of  treatment.  The  symptoms 
then  gradually  disapi>ear  and  recovery  takes  place.  In  many 
instances  the  diseiLse  n^ai)|M*ai-8  after  the  lajwe  of  varirais  peritnls  of 
time  (one  or  several  years).  It  is  tlien  quite  difficult  to  decide 
whether  we  Jnivn  to  deal  with  the  formation  of  new  nh'ers  or  a  break- 
ing down  <jf  the  cicatrix  of  the  old  lesion.  As  the  alxne-mentioned 
symptoms  of  ulcer  are  met  with  likewise  in  many  other  tHsturb«7ic*>s 
of  the  st«)miu?h.  and  inasmuch  as  each  of  them  1»as  its  s|)ecific  dmrac- 
ter  in  the  dilTerent  lesic^ns,  it  will  l»e  U^st  to  analyze  ejieh  of  tlm 
Hyniptoms  of  gastric  nlc»^r  separately. 

Ptii/i  is  the  m<»st  frequent  and  characteristic  of  all  tlie  symptoms. 
In  the  earlier  stage  of  the  disejwe  there  is  a  mere  feeling  <*f  weigjit  or 
tightness  in  the  epig)i.stric  region.  Sometimes  the  pntiiMit  Ims  the 
impreHsiou  as  though  the  food  exiwrieuciHl  a  Htoppnge  there.     Frunj 
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.siicli  H  iliill  continuous  feeliuK  tliu  pain  Kimlually  augmeuts  iutu  a 
burniuK  neuHiktiou,  aud  at  bust  asHiinies  a  guawitig  i-haraL^ier. 

In  Hi»>  uuij(jrit>-  of  cnaes  the  paiu  comes  on  from  two  to  ttm  niinutea 
after  ile^lutitiuu  of  food,  aud  remains  dnriug  the  period  of  gastric 
iligt'Ktiim,  at  the  close  of  which  it  gradully  subsides  aud  4lirtap|>oarH. 
There  are,  lir>\vpver,  exceptions  to  this  rule,  aud  we  tind  cawea  of 
typical  gastric  ulcer  where  the  i>aiu8  appear  half  au  hour  or  an  hour 
or  two  or  threo  Lours  after  meals.  Different  kiuda  of  food  have 
a  marked  iuHueuce  ui>on  tlie  pain.  Coarse  subHtjinoen  and  many  in- 
digestible Uxh\h  iucreaHe  the  i>aiu,  whereas  a  li<}uid  diet,  ewpecially 
milk,  may  fail  to  bring  it  on.  The  ([uantity  of  food  is  also  of  im- 
port, a  large  me^d  causing  more  paiu  than  a  smidi  one. 

The  situation  of  the  paiu  corrosiM»nds,  as  a  rule,  to  the  centre  of 
tlie  epigastrium,  or  to  the  median  line  of  the  alnlomen  immediately 
Imi'Iow  the  fi'eo  exti-emity  of  theeusifonu  process.  The  |>ortion  of  the 
epigastric  n.»gion  to  wliich  the  paiu  is  referred  forms  a  circuhir  area 
of  t*ar6ly  more  than  two  InclieB  in  diameter,  sometimes  a  more  spot  of 
Ie«s  than  half  this  size.  There  ai^,  however,  exceptions  to  this  nde, 
aud  a  spot  of  pain  may  lio  sitimtiHl  a  little  more  to  tlie  riglit  or  to  tlie 
left  or  abo  further  down  than  the  above-described  spot.  Occasionally 
the  pain  is  as.si K*iiited  with  a  feeling  of  violent  pulsation  or  throbbing 
In  the  epigastric  region.  At  times  tliis  sensation  is  felt  independently 
of  the  paroxysm  of  pain. 

The  dorsal  [inin,  first  de8cril)ed  by  Cmveilhier,  is  also  an  imixir- 
taut  symptom.  It  generally  appears  latter  (a  few  weeks  or  ]nonths) 
titan  the  epigastric  |>ain,  aud  is  then  almost  as  constant  aud  charac- 
teristic as  the  epigastric  paiu.  This  pain  is  gnawing  in  character, 
and  is  felt,  as  a  rule,  to  the  left  of  the  spiu«  corresponding  to  the 
eighth  or  ninth  dorsal  vertebra,  aud  extending  occasionally  to  that  of 
till*  tirst  or  s*H'ond  lumbar  vertebra.  Like  the  epigastric  pain,  it  has 
a  lixed  seat,  generally  ivmaining  near  the  spot  of  its  tirst  apitearance 
during  the  whole  progress  nf  the  disease,  although  it  shows  latend  iis 
well  an  vertical  deviation  from  its  ordinary  situation.  Its  worst  at- 
tacks generally  alternate  with  those  of  the  epigastric  |»ain. 

The  epigastric  paiu  is  increased  on  pressure.  Even  slight  pres- 
sun*  with  the  finger  upon  the  epigastric  region  below  the  ensiforni 
prttceas  pr'KluceK  int^^nse  pain.  This  is  the  most  im|xirtant  point 
characi^tristic  of  gastric  uleer.  To  test  the  sensitiveness  to  pressurB 
by  mearm  of  Bo^ih'  algesimeter,  or  to  exert  considerable  pressur**  with 
tlio  fingcrH,  is  not  a»lvisiible,  I  j>erfectly  Jigree  with  Brinton.  wht) 
Bays  in  refei^nce  to  tlie  latter  ]K>iut :  '^  It  is  not  altogether  su])erfluou9 
to  add  anotli(*r  canlion  with  rt*Hpert  to  the  al>ove  test  (pressun'!;  not 
ou]>  must  it  be  applied  witli  great  caro  and  deliciu:y  in  Uio  lirst  exaui- 
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inatiou  of  a  8iip|X)Hod  case  of  gaHtric  ulc^r,  bnt,  an  a  rule,  we  can 
Boarcely  bv  t(>o  reluctant  to  rei>eat  it,  even  U)  Torify  a  ]j|-e8iuneil 
ainoii<liu<'ui.  At  any  rate  its  effects  are  soiuetiuaos  so  iujuriuus  iLat 
it  is  necesKiiry  strictly  to  jirohibit  the  [mtieut  from  all  mauipulationa 
of  the  {Epigastric  region,  as  well  as  from  all  ])ros6uro  prtMlnoed  by 
dreaa  (such  as  staya  in  the  female)  or  work  (as  is  the  case  with  shoe- 
makiTa).*' 

The  character  of  the  pain  of  becoming  increased  on  pressure  ia» 
however,  not  always  present,  and  wo  find  patientH  with  gikstric  ulcor 
in  whom  the  pain  is  rather  relieved  by  pressure. 

VomUlmj. — Vomiting  in  gjistric  ulcer  occurs  in  nearly  the  same 
proportion  <jf  cases  as  pain.  As  a  rule,  it  is  absent  during  tl)o  tirst 
(leriod  of  the  disease,  and  appears  somewhat  htt^r  than  the  puiu. 
Sometimes,  however,  both  these  symptoms  occur  simultiinoously. 
The  vomiting  mo«t  fre<|ueutly  met  with  in  caHea  of  ulcer  ai»i>eai's  an 
hour  or  two  after  meals,  at  the  time  when  the  i)ain  has  reached  its 
acme.  As  a  rule,  the  vomiting  relieves  the  pain.  Sometimes  the 
vomiting  occurs  less  frequently — for  instance,  once  a  day  or  still  more 
seldom.  The  vomited  matter  ordinarily  consists  of  a  watery  Huid 
mixed  with  ((articles  of  f<X)d.  Occasionally,  however,  the  latter  arc 
absent  and  the  ejectetl  matter  then  consists,  as  a  rule,  of  clear  gastric 
juice  which,  in  many  cases  of  ulcer,  is  secrated  in  too  abundant  a 
quantity.  In  such  instances  the  vomiting  may  occur  inde]K>ndently 
of  the  meals,  and  thus  may  take  phice  either  in  the  middle  of  the  night 
or  early  in  the  morning  on  arising. 

There  are  also  eases  in  which  vomiting  t^ikes  place  very  aoou  after 
meals,  or  where,  instead  of  the  vtmiiting,  there  is  regurgitiition  of  the 
food.  The  regurgitation  may  also  occur  two  to  three  hours  after  a 
meal  (the  fluid  brought  up  consisting  of  very  acid  chyme  orgJistrie 
juice),  antl  is  often  accom])anied  by  pvrosis.  .\gaiu,  there  are  ciisea 
in  whicli  instead  of  the  vomiting  we  have  spells  of  nausea.  Vomit- 
ing of  very  large  quantities  of  chyme,  although  met  with  in  gastric 
ulcer,  is  most  characteristic  of  cases  of  ulcer  complicat^jd  with  steno- 
sis of  the  [ivlorus,  and  will  be  discussed  later  on  when  dealing  with 
that  affection. 

!Jnn*n'vhttijr. — Hemorrhage  is  a  symptom  of  the  greatest  impor- 
tjuice  in  ga.stric  ulcer.  Since  the  process  fif  ulceration  im]tlies  a  solu- 
tion of  continuity  in  the  cimts  of  the  vessels  of  the  stomach  there  is 
nothing  mon?  natural  than  an  effusion  of  blcHnl.  As  a  nile.  however, 
the  opening  of  the  vrss*»ls  is  very  sinm  obliterated  by  the  formation  of 
a  coagulum.  For  this  reason  hemorrhages  oct^urring  from  the  very 
small  vessels  are  not  of  much  import,  and  pass  unnoticed  by  either 
j^ihysiciau  or  patient.     It  is  only  when  a  larger  vessel  is  corroded 
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and  a  roiiHidemble  ijuantity  of  bltiod  entera  tlie  Htomach  that  ^'rave 
svru(»tom8  jip|>ear.  In  a  typical  ease  of  such  a  hemorrliage,  tho  {m- 
tient  pxperieuoeH  a  aeusatioD  of  fulness.  coinbine<l  with  anxietv,  stxiu 
ii(U»T  a  ineal.  8onie  time  afterwards  he  feels  uaunejited  and  rest- 
less. Suddenly  vomiting  ck-cui-s  of  a  large  quantity  of  blood,  having 
either  a  i-lear  red,  bri>wnish,  or  black  color,  ix^sibly  luixod  with 
food  (hieuiatpmpsis).  The  jwitient,  lis  a  nile,  feels  faint,  his  face 
l»eccmie8  i>ale,  his  extreniities  more  or  less  cold,  and  if  the  hemorrhage 
goes  on  unintemiptedly,  death  is  likely  to  occur  in  couseiiuence 
of  the  profuse  loss  of  blood.  Under  such  circumstances  the  patient 
H(jou  l>oconips  uiicons<nous,  convulsions  supervene,  and  life  gradually 
is  extinguished.  If  hemorrhage  from  a  large  vessel  hjis  taken  place, 
it  may  eveu  hap|x<u  that  the  patient  dies  bofore  any  vomiting  haa 
ofcuri*ed.  In  such  instjiuces  the  cause  of  death,  if  there  have  l»etiu 
no  previous  symptoms  of  ulcer,  usually  remains  unkuowu  until  the 
autoi»sy,  when  the  stomach  may  be  found  tilled  with  fluid  or  coagu- 
lated blood.     Ill  must  coses,  however,  gastric  hemorrhage  is  not  fatal. 

The  bltMxl,  instead  of  being  vomited,  may  pass  into  the  intestines 
and  be  evacuate<l  with  the  stools,  which  then  assume  a  blackish,  tarry 
color  (meheua).  Very  often  both  lijematemesis  and  mehena  t^ike 
jilace, 

BIockI  vomiting  (heematemesis),  if  present,  is  the  most  certain  sign 
of  ulcer,  and  its  occurrence  alone  is  sufficient  to  warrant  a  i>ositive 
diagnosis  of  this  affet^tiou.  In  almost  one-third  of  Ids  eases  of  ulcer 
Atidorson  found  this  symptom  i>re8eut.  There  is  no  doubt  that 
hemorrhages  in  gastric  ulcer  api^ear  mucli  more  frec^nently  than  wo 
are  able  to  recognize  their  exist«^nce.  Very  often  in  small  hemor- 
rhages the  bhxxl  will  pass  through  tho  digestive  canal  unnoticed,  tho 
reason  l>eing  that  small  f^uantities  of  blood  mixed  with  alimentary 
residues  may  bo  changetl  in  such  a  way  as  to  l>e  unnM'ognizjible. 
Even  if  blood  Ik?  present  in  the  stools  in  larger  amounts  it  will  some- 
times pass  unnoticed,  because  the  {mtient  does  not  pay  any  attention 
to  their  color,  e8i>ecially  uowa<hiys  when  every  one  goes  to  the  water- 
clc»s(^t,  and  is  U(it  in  the  habit  of  inspecting  his  |»assages.  Not  long 
ago  I  had  tho  opi>ortuuity  twice  of  detecting  bUx>d  in  Hie  stomach 
of  jmtieuts  who  a]>]iareutly  never  had  any  hemorrhages.  In  one  of 
them,  at  the  examination  with  the  tul)e  one  hour  after  the  test  break- 
fast, I  obtained  (juite  a  (juantity  of  blood  having  a  bhu*k  coffec^ground 
color  (under  the  microscoi*e,  red  blood  corpuscles  were  present).  The 
Rec<md  patient  was  a  lady,  presenting  symptoms  of  gastric  ulcer. 
While  in  the  clinic  I  noticetl  that  she  looked  unusually  pale;  she 
also  4*omplaiiii*d  nf  feeling  somewhat  faint.  As  she  had  partaken  of 
a  te«t  breakfast.  I  administered  the  stomach  bucket,  which  came  up 
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Elled  with  a  fluid  of  eolfee-ground  color,  jUho  coiitiiniug  red  blood 
oor[niscleM. 

Aftptti/t\ — Althou^^h  |»tttient«  witL  (^a»tric  ulc^^r  partiiko  of  very 
Hiimll  i|«aijtitie«  of  ftHxl,  the  apjietite  ptr  tsf  is  by  uo  meaus  decreased. 
It  is  merely  on  account  of  tiie  paina  that  the  patients  are  afraid  to 
eat,  aud  avoid  Hul^tautial  meals.  Some  comi^aiu  of  l)eing  coustautly 
liun^ry,  but  unable  to  satisfy  their  appetite  ou  account  nf  the  distress 
following  the  ingestion  of  foovl.  This  fear  of  taking  fr>od  is  some- 
iimes  exaggeratful,  aud  tlio  ]>atieuts  get  into  a  lialiit  of  partaking  of 
8o  little  that  the  danger  resulting  from  this  s<nirce  ia  certiiinly  far 
greater  than  that  from  the  original  disease. 

Const I'jtai km. — As  a  nde,  mf>st  <*iises  of  gastric  ulcer  are  accom- 
panied by  const] jMitiou.  Loube  expbiiuH  this  fiict  in  the  following 
manner:  He  assumes  that  the  peristjilsis  of  the  st<^ma<'h  is  impairt^d 
in  giwtric  ulcer;  as  there  is  a  redex  connection  between  the  peri- 
stalsis of  the  stomach  and  that  of  the  small  intestines,  the  latter  will 
also  be  retiirded,  and  in  this  way  tlie  consti[»ation  woidd  l*e  ex[»]ainod. 
This  theory  of  the  presence  of  retarded  muscular  action  in  giistric 
ulcer  seems  to  be  supported  by  the  results  which  I  have  obtained 
>vith  the  "gastrograph"  in  a  few  cases  of  gastric  ulcer,  in  which  the 
motion  of  the  stomach  appeare<l  to  Ije  materially  lessened.  My 
obsorvatious  iu  this  r6Sj>eot,  however,  are  yet  too  few  ti>  fully  sustain 
this  theory. 

Amenorriuea. — AmenorrhcsA  is  quite  frequently  met  with  in  women 
suffering  from  gastric  ulcer.  Itapiiears,  however,  that  this  symptom 
is  men^ly  the  coiistHpience  of  the  anaunic  condition  of  thes**  jtatieuts. 
Sometimes  gastric  hemorrhages  appear  vicariously  instead  of  the 
monthly  periods. 

('tttht'.rfft, — Although  we  sometimes  meet  with  robust,  heidthy 
l>erHonH  suilVring  from  gastric  ulcer,  this  is  nut  the  rule,  and  most 
frecpiently  the  patieiitts  present  an  appearance  which  would  suggest 
to  an  oljsorvaut  physician  even  at  a  distance  the  nature  of  the  ailm^^nt. 
In  connection  with  the  extreme  cjichoxia  the  sharp  lines  which  sevoro 
and  fre<|uent  pains,  together  with  partial  starvation,  have  graven  in 
the  pati*Mit's  face,  afford  almost  a  cliarncteriHtic  sign  nf  givstric  ulcer. 
Thr  c'jichcxia  iu  ga.Htric  ulcer,  althimgh  at  lii-st  not  well  utarked,  may 
after  a  time  increase  to  such  an  extent  that  the  patient  is  reduced  to 
a  more  sk<^leton.  Emaciation  of  this  kind  is  very  seldom  met  with 
in  gastric  cancer. 

Oonditwit  of  (he  Gastric  Contents, — Biegel,  and  later  Jaworaki  and 
Glusinski,  first  signalized  the  fact  that  hy|>eracidity  is  a  Ciincomitaut 
factor  of  gastric  ulcer.  Although  this  is  not  always  the  case,  as  we 
have  mentioned  above,  the  ftict  remains  trne  that  most  of  the  cases  of 
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^riAtrii*  ulcer  are  chanu^t**rized  by  an  hyperacid  juica.  The  acidity 
may  rwich  jus  high  ii  figure  as  130  or  even  IVA)  (alM)ui  Uiree  or  four 
times  t!ie  acidity  of  uomial  gastrio  jiiice).  This  high  figure,  1*»0,  I 
had  the  o|>|i«>rtniiity  to  ol^serve  hitely  iu  a  case  of  gantric  uh'er  uear 
the  pylorus  oomhined  with  stenosis  of  the  latter.  The  patient  had 
beeu  oi»eruted  u[»on,  and  the  diagnosis  verifie*!  in  vivo  iu  this  luauner. 
In  cases  iu  which  there  is  vouiitiug  the  ejected  matter  should  be 
examined.  If  vomiting  is  Hl>seut  the  gastric  contents  may  be  obtained 
for  exuniiuuticin  with  the  stomach  bucket.  The  examination  of  the 
gastric  c<mteuts  by  means  of  any  instrument  sliould  be  [performed 
with  the  greatest  caution,  and  only  iu  those  instances  where  the  diag- 
nosis of  gastric  nicer  is  doubtful.  Whenever  there  are  suificieut 
symptoms  to  muke  the  di;ignosis  j>retty  certain,  the  employment  of 
an  instrument  should  l>e  omitted.  Most  ^^Titers  are  o])posed  to  the 
Hp{>licjiti(»n  of  tlie  tt]l»o  in  gfistric  ulcer. 

LftieiU  UUrr.  — All  the  alx)ve  symptoms  of  gastric  ulcer  may  at  times 
Im»  missing,  arid  the  sickness  may  remain  concejdiHl.  It  is  well  known 
tliat  scars  resulting  from  ulcer  are  found  at  aut-oj>sies  in  the  stomachs 
of  |»eo])le  who  apparently  never  had  any  gastric  trouble. 

Again,  such  a  latent  ulcer  may  sometimes  suddenly  give  rise  to 
alarming  sym|itoms,  and  even  cause  death  from  |>erforati(m  or  a 
profuse  hemorrhage. 

The  ihtnitioii  of  gastric  ulcer  is  sometimes  extremely  long.  Brin- 
tou  cites  cases  in  which  the  sickness  has  lasted  from  thirty  to  thirty- 
five  years. 

Complicafions, 

During  the  protracted  course  of  this  affection  complications  are 
unite  common.  At  times  these  are  not  very  severe,  while  at  other 
times  they  may  prove  lethal.  The.se  compliciitions  may  comprise 
either  a  sudden  undue  increase  of  one  of  the  usual  symptoms,  for 
instftuci?  psiii,  vomiting,  wbii-h  may  l>ecome  uncontrollnble,  and 
hemorrhage,  which  may  Ijecome  fatail  in  a  few  hours  or  even  in  a  few 
minutes.  Again,  they  are  sometjnies  caused  by  some  additionjii 
phenomenon. 

IW/dratioii,-  T\w  most  dangerous  <'omplication  of  gastric  nicer  is 
|>6rforation,  which  is  due  to  an  extension  of  the  ulcerative  proceas 
through  the  whole  stomach  w»ill  to  tlie  peritonenm.  It  is  followed  by 
aloughingor  niptureof  these  deli  cute  membranes,  and  by  the  effusion 
of  the  contents  of  the  stomach  into  the  |»eritoneaI  cavity.  Tlie  per- 
foration is  JictH>mpanit'd  by  very  intense  and  chariuTteriMtic  symptoms. 
The  fvitiont  is  suddenly  attaekeil  by  a  violent  pain,  which  begins  in 
the  epigastric  region,  and  rapidly  spreads  over  the  abdomen.  Sonie- 
VoL.  V11I.-15 
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times  the  imtieuti)  have  u  seiuuitiuu  as  if  Bouietbiu^  hml  givon  way  in 
tlieir  nUlominal  4'nvity,  and  a  j^usL  of  litiiiiJ  hinl  m-currod.  Svinp- 
toms  of  geueml  iioritxmitis  now  (inickly  apiiear.  In  u  short  time  tlio 
whole  abdomen  Ijecomea  greatly  diateuded  and  extremely  painful  to 
the  Hli^htest  touch.  Entrance  of  riih  into  tlin  alxlominal  cavity  occurs, 
in  c«>n8e<iuence  of  which  the  dulness  of  the  livr-r  Hometiiues  diwi|i- 
pesrs;  at  times,  again,  emphysema  of  tlie  skin  develojis.  The 
extremities  l>ecome  otdd,  while  the  temperature  of  tlie  Iwxly  rises. 
The  pulse  l>e(H>raes  very  small  and  can  hardly  l»e  counted.  A  cold 
sweat  l)reak8  oat  on  the  face,  which  wears  an  exx>res8iou  of  exti*eme 
anxiety  (facit*  Inp[MMTatica) ;  singultus  is  present,  as  a  rule,  while 
vomiting  may  at  times  l>e  absent  (in  those  iustjinces  whure  the  entire 
contents  of  the  stomacJi  have  escajied  into  the  abdominal  cavity). 
After  a  short  i»eriod  of  coma  the  i»atient  UHually  dies.  Rarely  does 
the  train  of  nymptoms  foUowing  the  perforation  offer  a  marked  de- 
viation from  the  above  description.  In  many  instances  an  acnte 
paroxysm  of  jmin  precedes  the  ot!cnrrenc«  of  ]:>erforatiou.  This  jjain, 
the  duration  of  which  varies  frfun  a  few  minutes  to  several  hours,  is 
generally  due  to  a  leakage  of  the  gastric  contents  through  the  thin  film 
of  i-otteu  tissue,  to  wliich  at  this  jH^riotl  the  coats  of  the  stomadi  are 
reduced.  Partial  perfonitiou,  allowing  of  a  subsetpieut  repetition  of 
the  accident  or  leading  to  abscesses,  presents  sympti^ms  of  a  more 
kn-jd,  more  chronic,  and  less  intense  character  than  thi>se  of  ordinary 
l*erforation.  Perforation  nearly  always  occurs  after  a  fidl  meal,  and 
i»  often  traceable  t-o  mechanical  violence,  such  as  coughing,  sneezing, 
or  t^nstric^tion  of  the  alKlomon.  Somf'lim»>H  l^fore  the  pcrfnmtinn 
an  adhesive  iuHammutory  process  takes  place,  in  conse<]ui'm'(^  of 
which  tlie  stomach  in  the  affected  area  liecomes  adherent  to  n<>igh- 
b«mng  organs,  a  process  which  may  then  prevent  the  entrance  of  the 
gastric  C4)nteutH  into  the  peritoueid  cavity.  A  local  aliscess  is  very 
oft<m  the  result  of  such  an  occurrence.  This  form  of  abscess  may 
ojieu  into  different  c^ivities,  thus  for  instance  a  fistulous  oj»ening 
l>i'twtH*n  the  stomach  and  the  colon,  or  thest4iina<*h  and  thedu<Hleuuni, 
hiis  fn*<|uently  l>een  found.  Again,  the  al>Hce«8  may  [lerforato  tlie 
diaiihragm  and  lung,  and  lie  evacuated  in  this  way.  As  those  in- 
stances are  not  so  very  frerpient,  I  will  here  mention  a  case  of  this 
kiml  which  I  observed  ten  years  ago. 


A  lady,  al»out  thirty  years  old,  after  a  short  |>eriod  of  slight  dys- 
peptic Byinpt4)ms,  was  sudtlenly  attjicke*!  witli  prof»ise  gastric  liPiuor- 
rhages.  On  the  fii-st  day  she  vomit«'d  ul>out  one  ]}int  and  a  half  of 
alnuwt  ch'ar  IjIimmI,  the  vomiting  lM»ing  atvomjtanitMl  by  f^evere  pains 
in  the  gastric  region.  8he  was  kojit  in  be*l,  an  ice-bag  being  applied 
to  her  abdomen  ami  lai'ge  doses  of  opiates  administered.     Ou  the  fol- 
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lowing  day  tlm  lurniatPmoHiK  wjws  rejH^atetl.  Umler  the  ftl>ovft  trcMit- 
luent,  howf'ver,  tho  patient  l»egau  to  improve  bH^LiIv  nml  to  take 
siuiill  *|Hiiiiiitio8  of  milk.  AUmt  a  vif^k  after  the  first  hemorrhajje 
she  hUiUleiily  exiierit'ucetl  a  Uiore  iuteUHe  jmin  in  her  a1xh)meii,  fol- 
hnvetl  l)y  nil  the  H\mi)toms  of  severe  (.(illaiise.  Siiij^nltiiH  n])|>eare<.]« 
the  alulouieu  swelled  and  Itecnme  eiLtremely  |iuiuful  to  ilie  tonoii, 
while  the  tempemture  roHe  to  104",  the  pulse  to  140,  and  the  ex- 
tremities ^qvw  eold.  The  diaKUt^is  of  jxTfomtion  of  the  uleer  waa 
«|uite  clear,  and  the  patient  waH  l»elieved  to  be  dyin^.  Thih  critical 
Htate  remaine^l  iiueliniij;ed  for  four  or  tive  days,  when  suddenly  the 
dvHpntea,  which  had  K'f»>re  existed  in  a  slight  degree,  increasml, 
wliili*  the  expiretl  air  asHumed  a  verv  otTenHive  otlnr.  This  symp- 
tt>m  increiised  to  smh  a  dpgi-ee,  that  it  was  hardly  jiossiltle  to  sit 
in  the  same  riMim  with  the  jwitient.  Alx>ut  two  davs  lat**r,  during 
wiiich  |HMi«Ml  tht»  offensive  huk'H  constantly  |wrsisted  witli  undiinin- 
ishetl  strength,  the  imtient  brought  up  during  several  spasmodic 
coughing  s]>ells  about  a  ]>int  and  a  half  of  pus,  in  whieli  particles 
of  casein  aud  small  bhick  flakes  could  be  clearly  seen.  This  matter 
had  exactly  the  sjune  odor  as  the  air  ex]>ired  by  the  patient  ffir  the 
last  two  (hiys.  Immediately  after  tliis  occurrence  the  expin»d  air 
entirely  changed  its  character,  and  the  atmoHjihere  of  the  nHiui  was 
no  longer  unjileasunt;  tlie  patient  lK»gan  to  feel  bi^tt-er,  tlie  te!ii|Minilure 
fell,  all  the  symptoms  of  j»eritouitia  began  to  dinappear,  and  slif  made 
a  sK»w  n'cover\  in  alK>ut  six  wivks.  In  this  casi*  after  pt'rfonition  of 
the  stomach  there  must  have  formed  a  ]ocalize<l  abscess,  which 
extended  throngh  the  diaphragm  inti)  the  lung  and  emptied  itself 
through  u  bronchus. 


By  a  similar  pn:>c688  au  absoess  may  form  beneath  the  <Uaphnigni, 
and  may  at  times  cause  a  condition  which  Iji\vdeu  desiguateil  as 
"  pyopneumothorax  subphrenicus,"  on  account  of  its  similarity  to  the 
real  pyopneiunothorax.  This  condition  apire^ra  only  when  gtis  is 
o^^mt'iined  in  the  aliscess.  Debove  and  Kemond  designate  it  by 
the  more  correct  term,  "gaseooH  sulKliaphragmatic  abscess."  The 
aliHcesH  is,  as  a  rule,  situated  towards  tlie  right  side.  Itft  walls  are 
formed  by  the  diaphragm  alK»ve,  by  the  livi»r  and  th'»  st4»mm'Ii  bnlow; 
t**  the  rigid  it  is  boumled  by  the  susijcnsory  Hgainents  of  tlie  liver, 
and  to  the  left  by  the  8|>ieen.  The  liver  is  usually  pushed  (hiwnwards 
ami  th*!  diaphrngm  upwards.  Thick  false  membraneN  fonn  the  walla 
(»f  thi*  alwvss,  which  contjiius  gas  ami  fetid  li^uiils,  tJie  hitter  l^einu' 
cH>m  posed  of  pus  and  alimentary  residuea. 

The  symptoms  that  are  caus^nl  by  this  condition  are:  the  r^^spinx- 
tnry  vibrjvtious  of  the  Uiwer  i>art  of  the  thorax  disapiH^ar:  the  liver 
dulue«is  in  the  liack  aud  the  K)wer  p*irt  of  t|je  th<»rax  is  replaced  by  a 
Wine  giving  a  tympanitic  sound  on  percussion.  On  auscultation  the 
respiratory  soun<ls  are  not  audible,  but  the r»*  art*  heard  insteail  sue- 
cussion  sounds  of  a  metallic  pitch.     The  host  diagnostic  sign  of  thia 
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condition  is  aiforded  by  exploratory  puncture,  by  means  of  which  one 
can  aspirate  pus  containing  some  food  particles.  Another  diagnostic 
point  of  value  has  been  Hugge^ted  by  Ffuehl,  and  consiuts  in  connect- 
ing the  exploratory  needle  with  a  manometer.  The  pressure  in  this 
affection  is  greater  during  inspiration  and  less  during  expiration, 
whereas  in  real  pyopneumothorax  tliis  condition  of  i)resHure  will  be 
found  reversed.  Of  late  this  disease  has  been  recognized  during  life 
and  successfully  oi>erated  upon  by  incision  of  the  al)scess  and  cleans- 
ing of  the  cavity. 

The  local  abscess  caused  by  i)erforation  can  also  at  times  i>roduce 
other  complications ;  thus,  for  instance,  it  may  perforate  the  abdomin- 
al wall,  with  establishment  of  a  fistulous  o])ening  from  the  stt^mach  to 
the  outside.  Although  very  rare,  cases  are  also  mentioned  in  which 
an  abscess  of  the  stomach  has  perforated  the  jjericardium,  and  even 
the  lieart  itself,  causing  death. 

As  regards  the  fretiuency  of  i)erforation  in  the  course  of  gastric 
ulcer,"*  it  occura,  according  to  Briuton,  in  not  more  than  one  out  of 
seven  or  eight  cases  of  this  lesion.  While  sex  has  no  influence  upon 
the  frequency  of  its  occurrence,  the  age  of  the  patient  seems  to  play 
an  imj>ortant  i)art  in  this  respect. 

Although  gastric  ulcer  is  met  with  more  frequently  as  life  advances, 
the  oc(!iirrence  of  perforation,  on  the  contrary,  declines  from  the  age 
of  thirty  to  that  of  seventy.  According  to  Briuton,  the  distribution 
of  the  lia])ility  to  perforation  over  the  whole  life  varies  materially  in 
the  two  sexes.  In  the  female,  about  one-half  of  the  number  of  cases 
(xtcur  between  the  ages  of  fourteen  and  thirty,  one-third  in  the  six 
years  between  fourteen  and  twenty.  In  the  mnlo,  the  distribution  is 
constant  up  to  the  age  of  fifty,  and  diminishes  but  littlfi  uj)  to  that  of 
seventy.  The  average  age  of  those  subject  to  j)erforation  also  differs 
in  the  two  sexes,  being  twcDty-seven  in  the  female  and  forty -two  in 
the  male.  Tlie  situation  of  the  perforating  ulcer  plays  the  chief  part 
in  the  frequency  of  this  occurrence.  The  anterior  surface  of  the 
stomach,  though  much  more  rarely  affected  by  uh-er,  is  yot  one  of 
the  most  fre<ineut  sites  of  perforation.  According  to  Briuton,  in  all 
otlier  situations  of  the  ulcer  the  lu'obabilities  are  about  sixty  to  on4> 
against  perforation,  while  in  the  anterior  surface  of  the  stomach  they 
are  six  to  one  in  its  favor.  The  reason  for  this  is  the  circunistaucc 
that  the  front  wall  of  the  stomach  is  more  exposed  to  motion  than  all 
other  parts  of  the  stomach  where  ulcer  is  usually  found.  The 
mobility  of  this  pai-t  i)revents  the  formation  of  adlicsions,  whitih  often 
form  if  the  ulcer  is  situated  elsewhere. 

The  gastric  ulcer  is  liable  to  bring  in  its  train  still  other  comj)!!- 
cations ;  thus  in  some  instances  a  cancer  may  be  developed  on  the  base 
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of  nil  uU^r  (»r  ou  its  sc-ar.  Dittrich  was  tbe  tirst  to  tlesoribe  ibis  l-oiu- 
plR-utidu  autl  Rosenheim  lias  lately  publishtHl  several  iin|>ort4iut  iu- 
ve«ti|i;;itious  im  tliia  Hubjert.  Tlie  same  writi^r  him  rIho  tU*srrilmd 
auotborcoinplicatiouof  ^iastric  ukor,  namely,  agnivo  form  of  auH^mia. 
wLicb  may  lje  styled  **  peruiciuus." 

Palmonary  tulierculosis  is  a  freiiuent  oconrronc*  iu  gastric  nicer, 
lis  in  many  otber  chronic  iliseasos,  and  hastens  tbe  doath  of  thn  patient. 
It  does  not  st^em,  however,  that  there  is  a  more  intimate  connection 
between  these  two  ajfootions  than  obtains  iu  other  diseases. 

Ab  mentioned  above  in  speakiug  of  the  patbolo^jy  of  the  ulcer, 
severe  complicjitious  may  arise  from  tbe  thickeniuf^  of  the  cicatrix, 
eB|>ecially  if  situated  at  the  pylonis  or  very  near  it,  or  again  at  the 
cardia.  The  most  fre<iuont  complication  is  stenosis  of  tJje  pyloros 
^•itb  dilatation  of  tbe  stomach,  which  will  be  treated  in  a  af)ecial 
cliai»t^»r  under  Tscbochymia.  The  next  moni  frequent  complication 
is  stricture  of  tbe  ciudia,  causing  dysphagia. 


Diagnosis. 

When  all  tbe  symptoms  of  gastric  ulcer  are  present  the  diagnosis 
is  easily  made.  Very  often,  however,  only  one  or  two  of  the  alnne- 
described  symptoms  exist,  and  it  is  tlien  more  difficult  to  make 
a  positive  diagnosis.  One  of  the  following  symptoms,  if  ]>reseut  in 
its  cbamcteristie  form,  will  suffice  to  make  tbe  diagnosis  of  an  ulcer 
Ljuite  probable : 

Ih'tttutejttr^iU. — If  tbe  quantity  of  blood  vomited  be  quite  large, 
and  cancer  of  tbe  stomach  cau  be  exclude<i. 

Fain  api>eariug  shortly  after  meals,  and  lastiug  for  a  consider- 
able time  (two  f»r  three  hours),  being  influenced  by  the  <iuantity  and 
(piality  of  food  in  such  a  way  that  it  is  most  intense  after  the  inges- 
tirm  of  coarse  substances  in  large  <|uantities,  without  i>erfectly  free 
intervals  of  several  days*  duration,  is  sniGcient  to  warrant  the  sus- 
picion of  gastric  ulcer.  If,  iu  connection  with  this  spontaneous  pain, 
there  is  a  cirtuimscrilfed  siw>t  iu  tbe  epigastric  region  that  is  painful 
to  pressure,  or  if  there  is  a  small  area  likewise  )>ainful  to  pressure 
to  the  left  of  the  eighth  or  ninth  dorsal  vertebra,  then  tlie  diagnosis 
of  an  nicer  Ijecomes  probable. 

Vomitiug  ap[>eariug  shortly  after  meals  and  preceded  by  n  i>eriod 
of  uneasiness  iu  tbe  gastric  re^on,  may  also  at  times  arouse  rus- 
picirm  of  gastric  ulcer.  If  this  occurs  in  individuals  who  have  latoly 
grown  much  ]>aler  and  more  anremic,  the  suspicion  lieronion  a  prob- 
ability. Tills  probability  is  still  greater  if  tbe  gastric  contents  show 
a  too  high  degree  of  acidity. 
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Differential  Diagnosis. 

Very  often  caues  of  pure  nervous  gantralgia,  of  Lyi)6rchlorLydria, 
or  of  cancer  present  symptoms  similar  to  those  of  gastric  ulcer,  and 
in  making  the  diagnosis  we  shall  have  to  take  all  these  affections  into 
consideration.  Following  Ewald*s  example,  I  deem  it  l>eHt  to  give 
the  i)oiutfl  of  differential  diagnosis  between  the  above-named  condi- 
tions in  a  table : 


Ak«- 


Bex 


iricpaln. 


Appetite, 


TouKue. 


Qafltric  ulcer. 


Nervous  gastraUria. 


Seldom  In  youth;  frv- Most   fnwueDt   be- 
quency    iucrvauiD);;    tweeu  the  ages  of 
progretulvely  fromi    IK  and  ^ 
puberty  to  a  varyi 
ndvanoKi  age.         j 

More    fivqtieot    in. More     frequent    in 
women  it :  1>.  |    women. 


Hyperchlorhydria. 


Met  with  tn  all  pe- 
riods of  I  f  fe.  except 
In  Tonth,  when  it  In 
quite  rare. 


Hcffv    frequent 
men. 


in 


Cancer. 


MklUle  atft*  and 
TaocMi  life. 


Quite   intenae;    ap-The 


peani  shortly  after 
meals;  grows 
rtrtvprer  on  pres- 
Hure;  disappears  at 
th«  end  or  the  UU 
gestive  perl  od. 
Seldom  perfectly 
fnwperlouB. 


No  marked  dlfFereuce 
betwt^n     the    two 
sexes. 
pain    appears'The    pain    appearsiThe  |>ain  1h  lesK  inteiiiw 


Tiwte 

Belching. 


R<»giirglta 
tlou. 


Vuiiiltlng. 


Swrrrtiiry 

fumMioiis 

II  fe  in  u  - 
teintiilx. 


Appetite  not  1  m  - 
paired,  although 
patient,  as  a  rule, 
eats  less  on  account 
of  his  suffering. 

Dry  and  red  showing 
a  white  ntripo  In] 
tlie  mill  die.  or 
HiiKMth  and  iiiolsti 


without  regularity! 
and  Is  not  in  any 
way  dependent  up-! 
on  the  meats;  is  re- 
lieved by  preesurei 
and  ahows  Inter- 
vals of  several' 
days'  duration 
which  are  perfect- 
ly free  from  pain. 
Variable 


Presents    a    normal 
appearance. 


about  two  to  threel  lu  chaructfr  but 
hours  after  meals,  more  steady;  there 
and  disapiwars  af-,  are  seldom  free  in- 
ter taking  some:  termiiMionH  during 
food  (espeeiallyi  which  uo  dlstrt>»t  Is 
meat.milk,  egg)  or,  felt  in  the  gOMtriu 
after  the  adminlH-  region, 
tratlon  of  bicar- 
bonate of  soda. 


Often  ino^aeed 


la  either    clear    o  r 
slightly  furred. 


Appetite  as  a  rule  very 
poor. 


Almost  always  thickly 
ouated. 


or  ttlightly  furreil. 
Nothing  abnormal. . .  Nothing  abnormal.  ■ .  Nothing  abnormal. . .  Very    nfUMi   biite 

1  s(iur. 

As  a  nile  alxv^nt;  If  As  a  nde  absent;  if  As  a  rule  alwent;  if  Ah  a  rule  |>n*SHi)t  and 


preHenl,  w  itlitiut 
any  t>ad  o<inr.  j 


preitent.  without 
any  bad  odor. 


present,  without 
any  bad  udor. 


.\t  times  present,  f  re-  Not  present Wat^-r    bniRh    a  n  <! 

ipivntly       water  pynwis   (juito   frt>- 

brash  aMiiK'inted  quent. 

with  pyriituH. 

Apiiennt    in     s  f*  tn  e  Shows  no  regularity  No  vomiting. . . 


vt-ry  oflfii  usxK-iuted 
with  a   dltut^'reeablf 
even  fftiil  <Kl"r. 
N'o  wattT  hntKli:  pyro- 
sis qiiito  inleus*.-. 


oases    soon 
meaK 


after 


iu  Its  appearance. 


...The    Toinititif?.     an    a 
I  I     rule.   (kh:ui-s   not   af- 

I  ter    eai'h    lueal,    l>ut 

I  <ince  »»r  twice  a  day, 

or  ouee  in  IW4>  ilay«. 
[  tlie    quantity    Im-Ih^ 

'  oft<'n  very  larjre. 

!  1.  (iaMtrlL' Juiceasa  Variable Increased Ait  a  nilf,  gn>:itly  df- 

I         nile  inrreawMl.  creawil. 

\'i.  l.ju>tir   Uf'id   ul>- Al>srnt Absent \m  a  ruItMirfS»*iit. 

I  sent. 

Voniitiiif;  of  a  large  No  vomiting  of  No   vomitiug   of  Vomiting  of  blooil  (h>- 
i|n:U)lity    of    tiiiMKl      bl.Mtd.  blood.  <'ur^:  tlin  i|ii;iiitiiy  is 

»*ll1i«T  eli*ar  rtsi  i>r, 


(» f  »'offi-e.jfrouii«li 
color.  IUoimI  isalso 
founil  in  Ilif  ttooU  | 
A  refN'tilJon  of  the. 
hn>inHt«'nifMiK  mav. 
iK-^'ur  on  the  fol-l 
lowing  (lay.  but  if 
once  iirrest^tl  it 
tloes  not  appear  f<ir 
quite  A  l()ng  i»eriod. 


ri-lativfly  small,  tli<* 
cojnr  onlinarily  cur- 
few-Itrovvn.  T  li  e 
IiIimnI  itit|M-arK  in  a 
dtM-(>m|M>He«l  coiitli- 
tion  )n>'St'ntiiiL'  fif- 
iiuenlly  (i  rctid  o<li>r. 
The  vomitint:  t>f(cn 
recurs  with  xliort  In- 
terniisKiunH. 
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Gastrtc  uioer.       j  Norvous  gastnlirfa.     Bjpeftihlorb^ilria. 


TuiiMir 


Tftorm 

lUm. 


Oani- 
plexion 


Xo  tumor.      lUrvly,  Xn  tuiiiur. 

Iiiiurvrr.  if  Ih*-  ill  '■ 

ciT  In  insAT  Km*  n)'-' 

Ktrttt.  tiw  Uti«*r  lie  , 

coni'-'fi   tlilt'ki>n««I| 

Axid  cau  iMfi^-li  Ml  a 

uum ith.  I  r  li  fc  t  ti  J 

body. 
PerroraUon    ni  1  k  b  l 

take  %Ancm  mtt^r  a 

•hort  p»riul  of  Ill- 
waft. 
Complexlnn    c  o  ni  -  ComptoxioopftU. 

lilt  >nly    fn-sli,    <  tlilj 

AtMi'nik'       after 


N'o  perfondOB . 


Ko  tumor. 


No  perf  (iratlun 


Cumphfxluu  palp. 


Canoar. 


Tumor  veiy  frequpatir 
palpable,  prvMnilaic. 
an  a  rule,  an  uDt*vi-ii 
auifan;  tii  palnfitl  to 
pPBWure.  and  ^asiiy 
morable. 


Pi^onttlon  occurs 
only  In  TIm-  las<  Ma^M 
of  tito  diwaat*. 

t'omnU'rltMi  sallow  bih) 
vt-ll..uiHli,  Sktii  drj 
Morknl  caclicxla. 


Localizatioi}  of  Oke  Ulcer, 

As  montionod  above  in  speaking  of  the  pjithology,  tlie  ulcer  may 
be  situuttid  ut  difi'eruut  i>ointa  of  the  stoiiiacL  walls  or  at  th«  |)yloruH, 
the  begiiming  of  the  duodeuutu,  the  cardia,  or  the  lower  end  of  tlie 
*e8upbagiLs,  The  exact  site  of  the  ulcer  can  l»e  det<*riuiu<Hl  with  eer- 
t^iiuty  oiily  in  rare  instances.  Mowt  fre<jueutly  we  remain  in  doubt 
with  reference  to  this  point  of  diagnosis.  There  are,  however,  sevenil 
symptoms  which  can  be  utilized  with  regard  to  a  ]>robable  diagnosiH 
ua  to  the  situation  of  the  ulcer. 

Fre<|ueutly  patients  exi>erieuce  relief  from  their  pains  in  assuming 
n  certain  position.  Thus,  for  instjince,  some  feel  easier  lying  ou  the 
back,  otliers  less  uncomfortable  wlieu  they  lie  ni>on  their  aUlomen. 
Again,  some  feel  no  pain  in  staudiug;  but  the  latter  ap[»earfl  when 
they  assume  a  recunilien*  jxisitioii.  In  a  few,  again,  tliis  ia  quite 
reversed,  the  luuu  api^earing  in  standing  and  disappearing  in  the 
recumlient  iioeition.  As  a  rule,  we  may  assume  that  the  (losition  in 
wliicli  tlie  patient  is  most  comfortable  is  one  which  allows  the  ulcer  to 
remain  alHtve  the  gastric  contents,  and  to  come  least  iu  contact  witli 
them.  Hence  an  ulcer  situated  at  the  leaser  curvature  will  l)e  diag- 
nosed if  the  fuitient  exiH^rienoe.s  relief  iu  standing.  Again,  an  ulcer  of 
the  gn'ater  curvature  will  l>e  siw|)ected  if  the  pain  is  nnjst  intense  iu 
standing.  The  site  of  the  ulcer  will  he  suspected  to  be  in  the  cardiac 
(Mirtioii  nf  the  stomach  if  the  patient  has  loss  i>ain  when  lying  on  his 
right  siile,  ami  in  the  pyloric  region  if  the  pains  are  less  severe  when 
he  rxicupies  a  left-sided  [position. 

Pain  npi^Hring  right  aft>*r  the  deglutition  of  fof>fl,  and  assrtciateil 
with  vtiiniting  immediately  after  m^^alH,  e8i>eoially  jHMnts  t<»  an  ulcer  iu 
the  canliao  region  or  in  the  lowest  |«rt  of  the  ti^sojihagUK. 

Pain  Hpi»earing  twi)  nr  three  hntirs  after  meals,  rt^ferred  partiv  to 
the  right  of  tlio  eiugastric  region  and  assoeiatml  with  melieua  (bloody 
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Btoolfl) .  points  to  the  Bituution  of  the  uloer  either  at  the  pylorus  or  at 
tliB  begiiiuiiiK  ^f  tho  iluotlf^nura. 

l^roijtumiis. 

At  tirst  glauee  it  would  appear  that  the  prognoHia  of  gastric  ulcer, 
esiwcially  uowadavs,  wLon  the  iliaguoBis  of  the  affettiou  ih  unually 
made  at  an  early  tlate,  in  quite  g<xxl.  However,  if  we  take  into  con- 
nideratiou  the  tabulate<l  HtatiHtioH  given  by  Debove  and  Renault  in 
referen<*4>  tt>  the  outcome  of  all  caftea  of  ulc^r,  we  will  liecome  mom 
careful  in  our  favorable  pretliotious.  TIuh  tidile  gives  in  a  hundred 
caaeH  of  nicer:  fierfect  cure  in  60,  fjerforatioim  and  i>oritoniti8  in  13, 
foudrovant  lijeniatemeftirt  in  5.  pulmonary  tuberenlosiH  in  20,  iuani- 
tiou  in  o,  different  coniplicationfl  in  7. 

Cruveilhier,  who  firet  gave  a  detailed  and  accurate  desoriplion  of 
gaatric  ulcer,  recommended  milk  an  the  moHt  suibible  frKxl  for 
patients  afflicted  with  this  trouble.  Although  many  decade«  have 
since  piisHct],  milk  atill  Httuuls  tirst  in  the  dietary  nud  in  tlio  treat- 
ment of  these  patients. 

Rest  is  the  foremost  auxiliary  and  the  princi[>al  factor  in  the 
treatment  of  most  disease8,  and  it  ap]>ears  natural  to  make  use  of  this 
agent  in  ulcer.  Leube  and  Ziemsseu  must  be  credited  for  having 
laid  so  much  stress  on  this  point  and  for  having  devised  the  "rest 
cure"  for  tbe  treatment  of  ulcer  Although  this  minle  of  tn^itujeut  had 
been  practised  long  ago  by  Wilson  Fox  and  B.  Forstor  in  England, 
still  Leube  and  ZiemBseu  succeeded  in  popularizing  the  same,  and 
that  is  why  it  justly  bears  their  name. 

The  Leube-Ziemssen  rest  cure  for  the  treatment  of  ulcer  consists  iD 
the  following:  The  patient  is  kept  nl»ed  for  two  to  three  weeks.  Ho 
is  jxiuUicrtl  during  the  day  with  flaxsee<I  (wjirm)  over  the  stomach 
and  the  upi>er  ]mrt  of  the  alnliimen;  at  night  a  Pnensnitz  (wet  linen 
cloth)  is  apjilietl  over  the  same  area.  The  diet  consists  of  liquids — 
milk,  milk  with  strainiHl  Iwirley,  or  oatmeal,  or  rice  water,  plain 
water,  weak  tea,  and  jx^ptone  (one  tejispoonful  to  a  cup  of  water). 
DolK>ve  and  U^^inoud  have  suggested  the  ad(Uti(m  of  ]m*t4iSH  and  i>f 
meat  fxiwder  to  the  milk,  in  order  to  make  the  diet  richer  in  nonr- 
isliing  stibrttjinces.  As  a  rule,  we  employ  the  alM)ve-named  mlditions, 
which  fultil  the  same  purpose,  besides  varying  the  monotonous  bill 
of  fare. 

During  the  first  week  we  give  the  patient  half  a  cup  (alnait  1(K) 
c.c.)  of  either  every  htmr.  Everything  the  patient  tjikos  must  lie 
neither  very  cold  nor  very  warm,  and  should  be  taken  slowly  (sipping. 
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or  ivith  a  spoon).  Durisg  the  seooud  we^k  we  order  the  same  kind 
of  fiMxl,  with  the  ouly  difference  that  it  is  ^ven  every  two  hours, 
a  enpfnl  and  a  half  (21X)  tf»  I^)  e.c.)  at  a  tiiiio.  Ot^oaioually  we  now 
allow  tho  pationt  ono  raw  egg  beaten  up  in  the  milk,  ouce  or  twice  a 
day. 

In  tlie  l*eginuing  of  the  tliird  week  we  feetl  the  patif*ut  every 
three  hours;  he  is  allowed  barley,  farina,  and  rice  (well  i*(H>ke<l)  in 
milk,  soft-boiled  eggs,  crackers  softened  in  milk,  in  addition  to  hia 
previmis  f(XMl;  on  the  tliird  day  f»f  the  third  week  we  l>egin  to  give 
the  patient  meat,  first  raw  and  well  8crai>ed,  then  broiled.  Thereafter 
we  go  over  to  the  onlinary  (huly  diet,  excluding  heavy  Kalmls,  jMwtry, 
raw  fi-uit,  and  the  like.  At  the  beginning  of  the  third  week  the  flax- 
seed poultices  are  discontinued  and  the  patieut  is  allowfid  t<>  Ije  uji,  at 
first  for  a  short  time  only  (half  an  hour  to  an  hour),  then  for  several 
hours,  and  afterwards  for  the  whole  day.  At  the  beginning  of  the 
fourth  week  the  t^Atient  may  begin  to  walk  out'doors  and  to  resume 
gradually  his  daily  work. 

Leulw  and  Ziemsson  and  most  of  the  German  writers  recommend 
the  use  of  either  Carlsbad  water  (half  a  pint)  or  Carlsbad  salt,  6  to 
10  gm.  in  the  same  (jnautity  of  water,  heated  to  122^  F.,  twice  daily 
(tlie  first  portion  being  taken  in  the  morning,  the  second  at  night 
before  going  to  sleep).  I  do  not  believe  that  the  Carlsbad  salt  is  in 
any  way  essential.  In  most  of  my  cases  of  gastric  ulcer  I  have 
omitted  the  so-called  Carlsbad  drink  cure,  and  have  obtained  results 
etjmUly  as  satisfactory  as  when  the  salt  was  employed. 

In  cases  of  ulcer  of  the  stomach  presenting  a  more  severe  type — 
violent  })ains,  fret^uent  vomiting,  inability  to  take  food  on  account  of 
the  pains — or  after  h^matemertis,  I  usually  have  the  patient  abstain 
from  any  food  whatever,  given  by  the  mouth,  for  a  x»eriod  of  five  days. 
The  patient  is  then  fed  by  the  rectum.  This  is  done  in  the  following 
way  :  E/irly  each  niomiug  the  patient  receives  a  large  enema  of  about 
a  quart  of  lukewarm  water  in  whicli  a  teas]>oouful  of  common  table 
salt  hiis  l>een  dissolved— clejinsiug  enema.  About  an  hour  after  the 
patient  has  emx»tieil  the  injected  water  the  first  nourishing  enema  is 
given;  this  may  consist  either  of  a  glassful  of  milk  (about  200  c.c,)  in 
which  one  or  two  raw  eggs  have  been  well  l)eaten  and  a  pinch  of  salt 
mlded,  or  of  a  cupful  of  water  in  which  a  tablespfxinful  <  »f  a  good  fx^ptone 
prei)aration  has  l>een  dissolved.  Tlie  temperature  of  either  must  he 
aliout  100'  F.  Sucli  a  nourishing  enema  is  given  thi"ee  or  four  tinier  a 
day.  The  quantity  of  the  ft»ediug  enema  is  200  to  2j>0  c.c,  and  it  is 
slowly  injected  by  means  of  a  fountain-syringe  and  a  sitjt-rnUtei^  rt^ctal 
tube.  Tl»e  patient  may  fre^]u*»ntly  wiish  hia  mouth  with  cold  water, 
and  is  allowed  Ciom  time  to  time  to  keep  a  small  piece  of  chopped  ice 
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in  bis  moutb,  and  to  swallow  the  uif^lted  water.  The  five  days  beiug 
over,  t]ie  mode  of  diet  is  the  same  as  described  above  for  the  ordinary 
form  of  nicer. 

WTienevor  the  **  rest  cure"  is  applie<l  thei'e  is  hardly  any  need  for 
constant  mediciual  trcatmeut.  Sometimes,  however,  we  iniike  ase  of 
a  small  dose  of  codeiue  if  the  pains  are  ver>'  severe,  and  of  Carlsbad 
salt  if  thore  is  oonstipatiou.  Only  in  cases  where  the  nicer  is  asso- 
ciated with  a  hyperacid  gastric  juice  we  may  regularly  administer  an 
alkaline  salt,  as  for  instance: 

^  Magncs.  list., 5.0 

8odii  rarboD., 
Scxlii  bicarlKiu., 

ElffiOAiicch.  menth.  pip.. ii&15.0 

M.  cxaclisaiuie,  t,   pulv.    S.  Ab  muck  as  will  rest  ou  Uie  puiut  nf  m  knUm, 
every  two  boura. 

Thus  far  we  have  spoken  only  of  patients  who  can  submit  to  the 
l)ed  treatment.  What  shall  we  do  with  those  who  are  not  in  a  jkihi- 
tiou  to  undergo  the  regular  "  rest  cure"  for  ulcery 

For  such  cases,  two  methods  are  at  present  in  vogue.  I  have 
practised  lx>th  of  them,  sometimes  with  goo<l  results. 

The  one  is  tlie  **  uitrate  of  silver*'  ti'eatmeut,  the  other  the  **  bis- 
muth'* treatment.  During  the  use  of  either  of  the  two  remedies,  the 
patient  is  allowed  to  attend  to  his  business  and  partake  of  u  light 
diet,  in  whicli  milk  jilays  a  prominent  part. 

I.  The  silver  nitrate  is  given  first: 

1^  Argtint.  nitr. O.S 

Aq.  dest 180.0 

D.  lu  vitro  nigra.     8.  A  tablesiNMnrul  in  a  winegluMful  of  water  tbre« 
tbnai  n  day.  half  au  hour  liofurc  meals. 

After  having  nseil  up  this  (juautity,  the  dose  may  be  gradually  in- 
creased, prescribing  0.4-*.). 6  of  nitrate  of  silver  to  18*J.O  <►{  water. 
The  silver  uitrate  may  be  used  in  the  way  mentioned  for  altout  two 
or  three  weeks,  and  then  discoutinued.  The  pains  usually  disa[>- 
])ertr  lifter  the  first  week's  medication  is  finished. 

n.  The  sulmitrate  of  bismuth.  liismuth  has  been  used  again 
and  again  in  painfid  uflfeciions  of  the  stomach,  the  dose  Ixiing  from 
0.'2  to  l.t*  several  times  daily.  The  Frencli  physicians  recoiinnendtjd 
U»e  use  of  much  larger  doses,  giving  five  grams  three  times  daily. 
Fleiner  has  hitely  laid  much  stress  ou  the  use  of  large  dose.s  nf  bis- 
mntii,  suspended  in  water,  in  the  treatment  of  ulcer,  and  Itosenhcim 
has  corrolx)nit4Hl  his  views.  I  have  had  the  opportunity  of  ap|ilying 
tliis  methiHl  quite  frequently  and  have  l>i^«*n  satisfied  with  the  results. 

Wo  may  give  3  to  5  gm.  (45  to  75  grains)  of  bismuth  three  times  a 
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daj,  to  be  taken  iu  a  wineglassful  of  water,  well  shaken,  half  an  hour 
before  meak.  It  is  best  to  have  the  patient  lie  quietl.v  for  about  half 
an  hour  aftov  having;  partaken  of  the  powder.  The  bismuth  treat- 
ment niiiHt  h*i  continued  for  t^vo  or  three  weeks  witJiout  int^rnii*- 
tion*  It  is  remarkable  that  tliese  larger  doses  of  bismuth  do  not, 
as  a  rul«»,  i'aus«constipati*>n.  In  all  of  my  cases  with  onl\  few  exoei>- 
tions  tlie  bowels  moved  every  ilay  without  the  aid  of  any  cjitharlic 
dnrioK  the  whole  time  of  the  bismuth  medication.  The  bismuth 
treatment  iu  ulcer  seems  to  me  to  desen'e  stron^^  recommendation. 

Jlimurrliwjt, — In  cases  of  hemorrhage  fi"om  the  stomach  the  treat- 
ment is  the  same  as  in  the  severer  type  of  ulcer,  with  the  only  excep- 
tit»u  that  ice-cold  api>licationrt  are  made  over  tlie  stomach  instead  of 
the  warm  poulices.  Perfo<.^t  rest  is  here  absolutely  necessiiry.  The 
patient  must  keep  very  quiet  and  avoid  any  motion  whatever;  even 
tuniing  from  one  side  to  the  other  is  not  pemuHsible.  Talking 
should  l)e  prohibited  to  the  imtient  except  in  order  to  indicate  his 
wants. 

If  the  hemoiThage  be  profuse  or  if  there  are  signs  that  the  bleed- 
lug  has  not  yet  come  to  a  standstill,  hyixxlermic  injections  of  ergot 
are  advisable.  One  Pravaz  syringeful  of  the  following  should  l>e  in- 
jected twice  or  three  times  a  day  iu  the  gastric  region : 


t^  Exir.  secaL  ooraut 2.5 

Aq.  dvsL, 

Glycerin, aa  0.0 

In  case  the  hsBmatemesis  recurs  fretpiently,  and  the  patient  la 
running  the  risk  of  bleeding  to  death,  Ewald  recommends  a  resort  to 
lavage  with  ice-cold  water.  For  this  purjHwe  the  pharyux  must  tirst 
)>e  well  ctx^iuized,  and  the  waahiug  of  the  stomach  be  then  i>er- 
forme<l  with  the  greatest  care. 

OMn^mv.^  In  case  the  patient  has  sunk  into  a  collapsed  couditii>n, 
camphor  or  ether  should  be  hyi>odermically  injected.  An  enema  of 
wnnu  wiue  or  warm  wine  with  egg  should  be  administered  and  a  hot- 
water  bag  applied  to  the  feet.  In  those  in8t;i.nces  where  the  high 
deip'ee  of  aniemia  endangers  the  life  of  the  patient,  transfusion  of 
bloml  was  fn^iueutly  msorted  to  formerly.  Nowadays  a  subcutane- 
ouM  injection  of  a  physiologiciil  salt  solution  (4  to  G  gm.  Na(  '1  iu  a*], 
ilnst.  1,()(X)),  in  ifuantities  from  a  pint  to  a  litre  is  given.  The  solu- 
tion and  the  apparatas  (fountJiin  syringe)  must  l>o  tliornughly  st*^ril- 
izinl  and  one  or  two  (piite  thick  Pmvaz  needles  ased.  The  solution 
warmetl  to  blood  temperature  is  then  injet*ted  in  the  mibclavimlar 
ri«gi<>ii. 

Fctfar€Uion,—Ii  perforation  has  occurred,  i)erfect  rost  is  ab»oIut«ily 
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ueceBsary;  nothiug  flhoald  bo  given  by  the  mouth,  ice  bags  Bhould 
be  kept  over  the  abilomeu,  uml  lar^e  doses  of  oi)ium,  prefenibly  in  the 
form  of  fliipiKisitoriert.  Hhmild  Ik*  adiniiiiHtt^retl.  In  cartes  ia  which 
the  stiunat^li  eoutaius  large  qUMiititieH  of  fuod,  Ewald  siiggeHt^  the 
wafthiug  out  of  the  Btomach,  pei-formed  after  cocaiuiy^itiou  of  the 
pliaryiix  auil  with  all  other  necessary  j>recautiouH.  As  hcm»u  as  the 
ftyniptoujs  of  collapse  ai»pwir,  the  above-described  treatment  is  em- 
l)loyed.  The  prognosis  of  perforation  being  so  very  unfavorable 
notwithstanding  raedieiiial  treatment,  resort  has  been  lat<'ly  had  to 
laparotomy  in  order  t^)  master  the  situation  Hurgically.  »Several  suc- 
cessful operations  have  been  reported.  R.  F.  Weir  presented  re- 
cently to  the  New  York  Surgical  Society  a  young  woman  ui»ou  whom 
he  hatl  oi>enitGtl  successfully  for  a  jierforating  gastnc  ulcer.  His 
paper,  published  in  the  Medical  News  in  1896,  contains  the  literature 
of  the  subject. 

Erosions  of  the  Stomach. 

Definiiion, — A  condition  in  which  the  gastric  mucous  membrane 
shows  a  tendency  to  small  superficial  exfoliations,  accompanied  by 
digestive  distnrbances. 

(irnenil  Uanurks,  —As  is  well  known,  the  tenn  " erosion"  signifies 
a  defect  of  sn(>erficial  nature.  In  the  stoinach  erosions  are  often 
found  at  autopsy.  Of  late  several  valuable  ])a[>ers  on  the  pathologi- 
cal anatomy  of  this  subject  and  on  the  rare  occurrence  of  erosious 
associateil  with  typical  ulcers  of  the  stomach  have  been  published. 

In  his  excellent  article,  **  Ueber  geschwiirige  Processe  im  Mageu," 
D.  (ierhanlt '*"  descriiM>a  erosions  of  the  stomach  in  the  following 
Words:  "  Sections  made  of  erosious  as  a  rule  show  that  at  the  base  of 
the  ulcerations  almost  the  entire  lower  half  of  the  mucous  membrane 
is  still  preserved.  In  the  epithelium  of  these  remaining  glauds  noth- 
ing remarkable  can  be  discovered;  at  the  sides  the  glands  l^ecome 
longer;  the  first  ones  that  are  intact  usually  curve  themselves  over  the 
defect  and  partly  cover  it.  Recovery  seems  to  t^ike  place  by  the 
simple  aftergrowth  of  the  gland  remnants." 

While  the  subject  in  question  has  l>oen  thoroughly  discussed  and 
Rtudiinl  iu  resiHxrt  t<i  the  pathological  amitomy  by  Gerhanlt,  Vir- 
chow,'*'  Ijaugerhans, '"  Harttung,'"  and  Ewald,  very  little  has  been 
done  clinically.  Although  erosions  of  the  mucous  membranes  of  the 
stomiu^h  are  meutionetl  in  some  t^^xt-Kvjks,  there  is  nowliere  defined 
how  these  conditions  may  Ik*  recogniznd  during  life. 

In  the  Mi'iiutil  lifttird  of  Jum*  "I'M,  1SU4,  I  published  an  article 
which  embodied  obsenatiouH  on  seven  patients  in  whom  small  par- 
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tides  ni  gnntric  niuooiis  niombiuue  were  fnMjueDtly  fnutid  in  the  wash 
wjitor  of  the  Htouiach.  Those  cusen  renembletl  each  otlier  in  so  luauy 
re8i>ect«  that  they  a|ii>eai-eil  aa  if  t>eh>ugiug  to  one  diHense.  They 
coald  best  l>e  considered  as  erosions  of  the  gastric  mucous  membrane. 
Tlie  dpscription  of  "erosious  of  tlip  stoiimt-h"  which  I  shall  give 
iu  the  followiug  pages  is  based  on  the  pai>er  just  mentioned. 

Etioloffy, 

In  the  greatest  nnniljer  of  cases  chronic  gastric  catarrh  is  probably 
the  cause  of  the  erosions.  In  some  insbinces  the  erosions  may,  how- 
ever, be  due  U)  some  factors  as  yet  unkuowit. 

SymptomiUoiiMjy, 

Tlip  Hubjpotivo  Hviiiptoms  ai)i»f)ar  with  T>articnhir  clearneaB,  and 
consist  of  pain,  emaciation,  and  a  feeling  of  wcakueHS. 

The  [Miius,  as  a  rule,  uro  not  intense,  and  make  their  apjiearauce 
right  after  moals,  no  matter  what  hiw  been  eaten.  They  hist  various 
periotls  of  time  (one  to  two  hours), -and  then  gradually  disapi>ear. 
Complaints  of  severe  attacks  of  pain  we  have  never  met  with  iu  these 
oases.  Fre<iat»utly  there  appear  varialile  intervals  of  jierfect  freedom 
from  pain,  combined  with  a  feeling  of  comi)lete  eui>horia.  Only  sel- 
dom do  the  patients  feel  jiaJu  all  the  time  witliout  reference  to  food. 

Eifuiciatloo. — Most  eases  lose  in  flesJi  during  the  first  ]X'rio<l  of 
their  sickness,  but  thereafter  keep  up  their  weight  quite  constantly. 
They  look  ratlier  thin  in  the  face,  the  jaws  protrude,  the  cheeks  are 
thin  and  somewhat  hollow),  but  do  not  present  that  cachectic  cohir  we 
are  aooastoniod  to  see  in  carcinoma  and  otlier  grave  chronic  troubles. 

Ft^liug  uf  U'^ahttesa, — All  the  patients  complain  of  a  feeling  of 
lassitude.  M'eakuess,  lack  of  ambition,  inability  to  work,  ami  of  a  de- 
crease of  iMKlily  strength.  This  symptom  api>ears  most  mark(»dly 
right  after  meals,  and  decreases  a  little  while  afterwards  (one-half  to 
ou<»  hour).  In  one  of  my  patients  (O.  B.)  there  usually  appeared, 
oncoa  wcM'k  or  a  fortnight,  an  exacerl»ationof  this  symjitom,  associaU^d 
with  complete  anorexia,  and  lasting  for  about  two  days.  During 
this  |»erio<l  of  detenonition  the  patient  was  hardly  aide  to  walk. 

Objectively  the  folhming  point  is  of  the  greatest  imiKiHiuice:  Iu 
washing  the  stomach  when  tlie  patient  is  in  the  fasting  eouilition  oue 
to  four  small  pieces  of  gastric  mucous  membrane  are  found.  They 
are  aVxmt  O.it-n.4  cm.  hmg  nnd  nearly  as  wide,  and  present  a  bltxxl- 
red  color.  lender  the  microflco|te  one  sees  well-preserved  glands 
and  accuiimlations  of  red  bloful  cnrpsucles  (Fig.  47).  Tln»He  jtieces 
of  gastric  riim'osa  an*  constjintly  fouml  if  the  stomach  of  the  |>atient 
is  washed  out  iu  the  fasting  condition.     (Wo  have  not  to  deal  here 
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witli  an  incidental  lesion  caused  by  the  tube,  for,  on  the  one  hand, 
Uii-s  -sIkii  iH  i»resent  even  if  the  lavage  is  performed  without  any  hh- 
jtiration  and  hy  means  of  a  soft  tulw;  on  tlio  other  liand,  one  could 
not  observe  in  a  casual  lesion  that  eouBtaury  which  is  found  here.) 

In  mcjNt  cascH  blood  Ih  not  found  in  the  wash-water  ctuit^iinin^;  the 
small  i)iece8  of  mucous  membrane.  Only  rarely  has  the  waMh-wuter 
a  very  slight  red  color  j  this  occurs  C8]»ccia]ly  if  (*<iUKhinf<  spells  fre- 
quently api»ear  during  lavage. 
BesideH  contiiiiiiiig  pieccH  of 
gastric  mucosa,  the  water  is 
then  Htained  nlightly  rod. 

The  pieces  of  gastric  mu- 
cosa fcmnd  in  tlie  wtish-watcr 
of  these  patients  jirobably 
must  have  partly  or  wholly 
]>eeled  off  from  the  mucous 
membrane  of  the  sti:mjacli 
some  time  previous  U)  the 
washing.  This  would  explain 
why  there  is  no  bleeding  dur- 
•**      ing  the  lavage.     TheHiK)i8r»u 

Vta.  47.-A  Pice*  of  QmIHc  Miicwft  (Patient  M.  ti.).        J^.    ,         l  f    t      •  t 

»)io*tD«(iieffUmUin(-iiiy  verticiiny  cut,  aodjw-  which   the   exfoliations  have 
fumuiMioot  of  PKi  blood  corpuKitM  oo  the  io««r<?r  taken  place,  constituting  the 

rifctit  lian*!  comcT.  .  ,,  i    •        .t 

erosions,  may  explain  the 
HoronesH  met  with  in  the  jjatients.  One  can  also  easily  understand 
Ihe  ap|M'ftnihceof  bhuHl  from  the  sore  spot  caused  by  violent  contrac- 
tifumof  the  stomach  during  a  coughing  8|)ell, 

It  is  very  ditBcnlt,  or  f>erhai)8  at  present  hardly  possible  to 
decide  whether  the  exfoliations  always  take  place  at  the  sam«  spots— 
the  muc4ius  membrane  constantly  lx*coming  replaced  and  jweling  off 
•gain — or  whether  the  whole  (or  a  jn"<^t  part)  of  the  inner  surface  of 
the  stomu4'h  is  affettti'd  in  such  a  manner  that  small  pieces  of  muc(jHa 
oasil>  jH^ei  nfl*  here  and  there.  Tliis  <|nestion  cfiu  only  l»e  answorF**! 
after  a  hmg  study  of  vast  clinical  and  pathologit^o-anatomical  material. 
These  exfoliations  take  phu-e  (whether  always  on  the  same  i)r  at  dif- 
ferent places)  day  by  day  in  the  ]>atient's  stomach,  and  efl'ect  Unn- 
I)orttry  erowions. 

Cojulitioti  of  the  Gittth'w  Jiiiir, — In  most  OAsea  we  find  a  decrease 
in  the  HCl  8f»cn>tion  and  in  the  acidity  of  th«*  stomach  <'(mt*M»ts.  In 
acme  there  w  always  a  considerable  amount  tif  mucus.  Occasionally, 
however,  there  is  f<iund  snperacidiiy  caused  by  an  increased  HCl 
aecretiou. 

ik>Hr9C. — The  course  of  this  pathological  condition  is  u  very  pro- 


EUOSIOjra  OF  THE  STOMACH. 


239 


loDKed  one.     Several  of  the  |>atieutHap]>eH.r  to  Kuffer  frr)m  it  for  muu.v 
X'sirs.     Although  there  may  l»e  iutervals  of  i»orfeet  euphoria  (at  whicli 
"tiuies  jirobably  tlie  iuuor  layer  of  the  st^iiuach  is  C(iirij)h*tely  iutaot) 
lor  a  louger  or  shorter  jjerirKl  of  time,  the  (jkl  ByiuptomH.  however, 
^Kftoouer  or  later  return. 

^H  Oue  would  iiuagine  tliat  canes  of  erosions  of  the  Htouiach  would 
^HpiVHeiit  n  very  fruitful  soil  for  the  development  of  ideers.  This,  how- 
^Hever,  dors  not  soem  to  he  the  case,  for  in  none  of  the  patients  was 
^■Ihpre  any  justifiable  supposition  of  an  existing  ulcer  during  the  long 

course  of  the  sickness. 
^B       As  typical  examples  of  this  affliction  we  mention  the  two  foUow- 
^■iug  cas«>H. 

"  Case  I.— IVbmary  11th,  l.S*>3— H.  S— ,  aged  35,  merchant,  has 
Ruffoied  for  two  or  three  ywin*  from  dig<^tive  troubles.  These  consist 
principally  in  the  apjiearance  of  pains  right  after  meals;  these  am 
not  severe;  they»  however,  cAuse  the  patient  to  eat  less.  There  is  a 
feeling  of  fulness;  bowels  constipated.  Patient  always  feels  wejik 
and  tired. 

The  examination  reveals:  chest  organs  intact;  the  gastric  region 
sensitive  to  pi-essure;  tliere  is  a  splashing  sound  extending  two 
ngers'  width  l>elow  the  navel ;  right  kidney  movable. 

The  examination  of  the  stomach  contents  one  hour  after  Ewald's 
st  breakfast  sliowed:  HOI  +  ;  acidity  =  fiO. 

February  TUh. — \Mieu  fasting:  stomach  emi>ty.     Lavage:  in  tlie 
ash-water  three  small  red  pieces  of  mucous  membrane  are  found, 
pray  with  nitrate  of  silver. 
February  14th.— Intragastric  galvanization. 

February  loth. — I.«avage:  in  the  wash-water  three  small  red  pieces 
of  mucous  membrane  apix»ar.  A  fresh  microscopic  s|^>ecimen  shows 
gastric  gljinils.     Hpniy  with  nitrate  of  silver. 

February  l*ith. ^Patient  feels  l>etler — ic,  he  is  stronger,  can  eat 
ore,  and  is  not  troubled  with  pains.     Direct  gatvani/ation  of  thfi 
toimu'h. 

February  17th. — Ijava^e:  no  pieces  of  mucous  membrane  are 
found.     Spmy  with  nitnito  of  silver. 

February  IMth.  — Intragastric  galvanisation. 

February  PUli.— Lavage:  no  pieces  of  mucous  membrane.  8pray 
with  nitrate  of  silver. 

I'Vbnmry  2<>th. — Intragastric  galvanization. 

I'Vbrnary  21st. — Examination  of  the  sti:imach  contents  one  hour 
after  the  test  breakfast:  H('l  + ;  aciility  =54;  no  pieces  of  mucous 
iHUibraue. 

February  22d.— Direct  galvanization  of  the  stomach. 
Febnmry  23il. — Lavage:  no  pieoes  of  mucous  membrane.     Spray 
irilh  nitrate  of  silver. 

February  24th. — Intragastric  galvanization.     Patient  bail  t<j  re- 
to  his  home  in  C'hicago,  on  account  of  urgent  business.    As 
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I  have  recently  beard  he  has  since  felt  well  all  the  time  with  hut  few 
intervals. 

Cahe  II.— April  19th.  1893— B.  M.  S— ,  aged  26.  merchant,  haa 
couipliLmed  for  two  and  a  half  years  of  digestive  troiihk'H.  At  fii-st 
patient  had  laek  ol  ajijietite,  i>aiua  after  meals,  and  naunea,  but  no 
voiiutiijfC-  Feeling  t)l  wearine.ss  and  hitigue;  conatipHtiou.  Aft<?r 
couiiiiued  treatment  and  a  trip  to  the  South  hiw  condition  iaiproved 
for  a  while;  soon,  however,  it  g<»t  worse  again.  During  the  last  t\v(» 
years  patient  has  suffered  tMmstantly  from  pains  right  aft4'r  nicalR, 
witli  but  very  few  exceptions,  and  feels  very  weak.  Wlien  fasting,  as 
a  rule,  he  feels  well. 

Shthi^  jjnrfiens :  Chest  organs  intact;  the  gastric  region  is  8en»i- 
tive  to  pressure.  After  drinking  half  a  glassful  of  water  a  splashing 
sound  can  l»o  protluced,  ext^^Muliug  ouo  to  tw(»  tiugers*  width  alMjvo 
tliG  navel.  Liver  not  enlargetl.  Urine  contains  neither  sugar  nor 
albumin. 

April  20th.— Exanduiition  of  the  stomach  contents  one  hour  after 
Ewald  s  test  Iw-oakfast  shows:  HC!  -f  ;  acridity  =  (K);  admixture  of 
much  mucutf. 

Diagnosis:  Gastritis  glandularis  chronica  mucosa. 

April  21st. — When  fiistiug.  stomach  empty;  lavjige:  in  the  wash- 
water,  three  red  pieces  of  gastric  mucous  membrane.  (A  fi-esh 
speeinieu  in  glycerin  shows  gastric  glands.)  Spray  with  nitrate  of 
silver. 

April  23d. — Intragastric  galvanization. 

April  25th.— lavage;  three  red  jtieces  of  mucous  membrane  ap- 
I>eiir  in  tlto  wjish-water.     Spray  with  nitrate  of  silver. 

April  27th  and  29th. — Direct  galvanization  of  the  stomach.  Pa- 
tient ha*!  to  leave  New  York  on  account  of  business  and  returned  on 
May  17th. 

May  IHth. — A\lien  fasting,  stomach  empty ;  lavage:  three  red 
pieces  of  mucous  membrane  are  found  in  the  wash-water.  Spray 
with  nitrate  of  silver. 

Mfiy  2t»th. — Intragastric  galvanization. 

May  22d.— Lavage:  two  red  jtieces  of  mucoos  membrane  are 
found.     Spray  with  nitrate  of  silver. 

May  24th.— Patient  feels  l>etter,  has  a  l>etter  api>etite,  and  liardly 
any  jiain.  I^aviige:  no  pieces  of  mucons  membrane  are  found. 
Spray  with  nitrate  of  silver. 

May  2<)th- — Direct  galvanization  of  the  stomach. 

May  30th. — Lavage:  no  i)iecea  of  mucous  membrane.  S[»ray  with 
nitrate  of  silver. 

Juno  2d.— Intragastric  galvanization.  Patient  feela  well  and  is 
therefore,  for  the  present,  dismissed. 

Diafpiosis. 

The  diagnosis  of  eronions  of  the  stomach  is  made  if  the  al>ove-de- 
RcrilMM^l  subjective  symptoms  exist  and  particles  of  gastric  mucosa  are 
freijueutly  found  in  the  wash-water  after  applying  lavage  in  the  fast- 
ing condition. 
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TreafniffiL 

The  local  treatment  of  tbe  Htomach  here  plays  an  inifxirtant  role. 
The  ostriugeut  effect  of  nitrate  of  silver  8olntioD8  in  Hiuiilur  more 
acireasible  affections  led  me  to  &ii\*\y  this  Bubetauce  directly  to  the 
inside  of  the  stomach.  This  can  l)eHt  l3e  achieveil  by  means  of  the 
spray.  It  was  for  this  purpose  that  I  constructed  the  g^^lrit-  spray 
apparatus  (see  P'ig.  43),  and  recommended  its  use  in  the  field  of  dis- 
eases of  the  stomach/^  In  fact  tbe  gr»oil  result  of  this  m<^tliod  of 
tn^itnient  can  fre<iuently  be  best  shown  in  the  jiffection  in  (luestiou. 
for  after  the  spraying  has  l>eeu  done  several  times  tbe  small  pie(*es  »»f 
gastric  mucosa  cease  to  ap|>ear.  Associated  with  the  ol)ji>ctivesymi>- 
tnm  there  ap]>eaTs  an  amehoration  in  the  subjective  feeling  of  lli*» 
imtieut;  the  luiins  grow  considerably  less  or  entirely  disap]>ear,  and 
tlie  strength  increases. 

The  treatment  is  given  in  the  follf>wing  way:  First,  the  stoma^'h 
in  a  fasting  condition  is  washeil  out  with  lukewarm  water;  wbt'U  all 
the  water  Las  l>een  eraptiwl  tbe  tnl>e  is  removed  from  the  stomach, 
Tbe  spray  apjtaratus  is  filled  with  lU  c.c.  of  a  one  to  two  i>er  thousand 
solntitm  of  nitrate  of  silver,  the  tu1»e  end  is  di]>ped  into  warm  water 
and  inserted  into  the  stomach  (length  of  tubing  50  cm.) ;  thereui>on 
the  whole,  or  at  least  the  greati:*r  part  of  the  solution  in  the  lK>ttle,  is 
sprayed;  the  l>ottle  is  then  opened  and  the  spray  tube  ia  removed 
from  the  stx>mach. 

I  usually  c<m)biue  the  8]>ray  nitrate  of  silver  treatment  with  intra- 
gastric galvanization:  alternately  applying  thespmy  and  the  galvani- 
zation. The  reason  f<»r  the  use  of  galvanization  of  these  cases  lies  in 
the  fnct  tliat  I  f>btaiued  very  effective  resulttt  in  two  other  cfwes  of 
probable  or<*iions  of  the  stomach,  complicated  with  heai-t  trouble, 
by  means  of  galvanization  alone.  The  methodical  application  of 
intragastric  galvanization  combined  with  the  spray  seems  to  increase 
tlae  curative  effects. 

As  to  diet,  there  is  no  need  for  l»ing  very  rigorous  in  these  cases. 
Frequent  meals,  avoiding  heavy  vegetables,  salads,  and  pastries,  is 
all  I  ordinarily  require. 

Cold  ablutions,  light  gymnastics,  and  outdoor  life  are  to  be 
womdy  recommended. 

Of  medicaments  condurango  and  nux  vomic-a  are  frequently,  and 
an  easily  assimilated   iron  prejiaration  always,  appropriate.     But 
although  these  may  bo  of  value  as  adjuvants^  we  should  rely,  in  my 
opiniou,  mainly  u[iou  the  local  treatment. 
Vou  VUL-IO 
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Cancer  of  the  Stomach  (Carcinoma  Ventricnli). 

D^rdtum, — Malignant  epithelial  growth  within  the  BtomacL 

Etiology, 

Among  all  the  organs  of  the  body  the  stomach  is  most  frequently 
affected  with  cancer.  Yirchow's  statistics  of  all  the  canoerons  dis- 
eases which  occurred  in  Wurzborg  between  1852  and  1855  give  for 
the  stomach  the  proijortion  of  34.9  per  cent.  According  to  Lebert, 
Willigk,  and  Brintou,  cancer  of  the  stomach  comprises  about  one- 
fourth  of  all  the  cases  of  cancer.  Haeberlin  found  the  percentage 
of  cancer  of  the  stomach  for  the  years  from  1877  to  1886  to  be  41. 
According  to  Wyss,  the  death  rate  from  this  disease  is  1.9  per  cent. 
This  figure,  however,  is  liable  to  many  fluctuations.  Haeberlin  first 
pointed  out  the  very  curious  aud  discouraging  fact  that  the  frequency 
of  gastric  cancer  is  steadily  increasing.  This  writer's  statistics  for 
Switzerland  show  a  death  rate  from  cancer  of  the  stomach  for  1,000 
inhabitants  in  the  years : 

1877, 1878, 1879,  1880, 1881,  1882,  1883, 1884,  1886, 1886. 
0.61,  0.66,  0.72,  0.77,  0.85,  0.87,  0.85.  0.84,  0.90,  0.99. 

Joseph  D.  Bryant,'"  of  New  York,  has  also  lately  shown  that 
cancerous  disease  is  constantly  on  the  increase.  According  to  this 
writer,  the  average  death  rate  from  cancer  in  New  York  City  during 
the  last  ten  years  was  2.17  per  cent,  of  the  total  mortality,  while  that 
of  the  preceding  ten  years  was  only  1.82  }>er  cent.  The  following 
table,  given  by  Dr.  Bryant,  is  very  instructive  as  bearing  on  the  in- 
crease of  cancer  in  the  United  States : 


Year. 

Population. 

Total  deaths. 

Deaths  from 
cancer. 

Cancer  deaths 

per  1(10.000 

from  nil 

caitHett. 

Cancer  deaths 

per  100.000 

lIvinR. 

ia50 

23,191,876 
31,443,321 
88.558,371 
50,155,783 
63,622,250 

323,033 
394.153 

403.363 
756.898 
875.521 

2.088 

8,673 

6,224 

13,068 

20,984 

646 
932 

1.264 
1.815 

00 

1860 

11.7 

1870 

16  0 

1880 

26  05 

1890 

33  5 

The  frequency  of  gastric  cancer  apx)ears  to  vary  in  different  coun- 
tries, and  it  seems  that  there  are  some  regions  in  which  it  seldom 
occurs.  Haeberlin's  above-mentioned  statistics  for  the  whole  of 
Switzerland  show  a  death  rate  from  cancer  of  the  stomach  of  3  per 
cent,  for  the  northern  part,  1.5  per  cent,  for  the  Western  cantons,  and 
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1  per  ceut.  fur  the  Southern  cnntons  of  Switzerland.  Griosiuger 
8tat4*H  thiit  he  never  obwrvoil  cnncor  (if  tho  Ht-nniacli  in  E^^vpt,  and 
Heinemano  r^iwrts  that  he  saw  only  one  case  in  Vera  Cruz  in  a 
I)eri<>d  of  nix  vears. 

As  regards  the  rti/f  at  which  gastric  cancer  occurs,  Brinton  col- 
lected WX)  cjiH(?H,  thf^  jiges  of  which  at  death  aveniged  50  yejirs.  Tlio 
greater  i»art  (Ihree-fourtlm,  or  43o)  of  these  COO  cases  fell  in  tho 
e|HKh  of  life  Ijetwecn  4(1  and  70.  ArniugtHl  in  docjide8  of  ycarw,  the 
axiujum  numl^er  (two-soveulhs,  f»r  ItJ'i)  occurred  lx?tween  50  and  (III. 
(.'ouipaiing  theso  numbers  with  the  nuiiil>er  of  i>er80U8  living  in  thcw 
de<'adesof  life,  an  estiinate  of  the  relative  liability  of  the  corresitond- 
ing  ages  to  the  malady  is  tjbtaiued.  Briutou  gives  the  maxiiiiurn 
liability  between  (X)  aiid  70.  Up  to  the  age  of  20  the  whole  risk  is 
HH  than  one-tiftietli  of  what  it  reaches  between  20  and  i^*.  The  latt^^r 
lialiility  is  niuUiiilied  in  the  following  decades  of  years  by  3,  6,  ft, 
arnl  10  n*s|»etrtively.  The  maximum  then  seems  to  sink  U>  little  more 
than  half  for  the  next  two  decades,  ending  at  the  extreme  age  of  1(>0. 
jlVith  refei*ence  to  age,  Lel»ert  gives  the  following  tignres  in  his  sta- 
iistics:  Under  30  years,  1  |»er  cent. ;  80  to  40,  17.fi  i>er  cent. ;  40  t<» 
GO,  (jO.7  per  cent.;  00  to  70,  16.3  i>er  cent.;  above  70,  4.4  i>er  cent. 
Welch's  statistics  of  2,07o  cjLses  of  gastric  cancer  show  the  follow- 
ing diHtribution  for  tlie  different  ages:  10-20,  2;  20-30,  55;  3(M(», 
271;  40-50.  4l»*);  m~i'A\  H20;  W>-70,  428;  70^1,  l40. 

According  to  all  these  statistics,  the  maximum  liability  to  gai^tric 
r  lies  l>etweeu   the  fortieth  and  sixtieth  year.     It  is  very  ran- 
the  thirtieth  year.     Both  Wilkinson  and  Wiederh<>efer,  how- 
ever, each  mention  (»ne  case  in  which  the  disease  was  ct)Ugeui(al.     M. 
^athieu  Iww  collected  all  the  cases  of  gastric  cjuicer  Iwlow  the  tliir- 
eth  year  meutione*!  in  lit«»rature,  and  the  numl)er  was  27.     DelNive 
cntly  publislied  a  case  of  gastric  cancer  in  a  young  man  of  24 
Vnars,  and  I  oliserved  a  similar  case  in  a  man  of  27  two  years  ago. 
In  this  latter  case  the  diagnosis  was  verified  by  an  o]>eration. 

Srx. — The  inthience<»f  sex  is  far  more  dif^cult  to  esiiinati*  than 

that  of  age.     Brinton  mentions  7H4  cases,  of  which  440  were  males 

tid  344  females*.     Fox*s  tabulation  of  the  statements  of  seven  writers 

hows  that  of  l,.'t03  cjlhcs,  (180  were   males  and  *i23  females.     Of 

elch's  2,214  cases,  1.2ii3  were  men  and  SWl  wonien. 

These  figures  show  a  higher  percentage  for  men  than  for  women, 

nt  this  stjitemeut  is  not  of  necessity  alisolutely  true,  for  the  larger 

rcentage  of  cancer  among  nien  may  result  from  the  larger  numlx^r 

I  male  |i«klientA  treated  in  the  hospitils  from  which  these  statistics 

avp  l>een  obtairie<l. 

i/^nuViVy.  —  Most  writers  agree  tliat  in  some  families  several  mem- 
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ber8  uro  foiiiul  to  bu  aflliote<l  with  cauoer,  hiuI  uro  incliueil  to  attribute 
iliis  fact  to  hcrcility.  Every  physiciau  has  observed  cases  iu  which 
the  father  und  (Hie  or  two  sonn  had  boon  troubled  Avith  cumber.  Li 
8OUI0  instauceH  there  is  a  history  of  cancer  in  the  pareuts,  relation 
]>orha[>8  to  siixne  orgau  otiier  tliau  the  stomach.  Cancer  beiuK  such 
u  frtM|m*nt  uinhuly,  however,  it  is  quite  difficult  to  state  whethor  these 
iK'CJisioually  ttiwerved  fticts  are  Buflicieut  to  j)rovo  tliat  heredity  plays 
au  iiuportaut  part,  or  whether  it  is  a  mere  coincidence.  Statistical 
ti*^un»H  tui  this  point  Jirof^ivouby  Lf^bert  and  Haeberliu.  The  former 
ftiuml  till  liertMlitjiry  history  iu  7,  tlie  latter  in  8  per  cent.  Suow 
found  anions  1.075  ciises  of  cAUcer  iu  diffcrcut  parts  of  the  ImhIv,  17(> 
cases,  or  15.7  i>er  cent.,  in  which  cancerous  disease  hml  existed  in  the 
family. 

Many  factf)rs  have  been  regarded  as  ])laying  an  important  ]>art  in 
the  origiu  of  cancer.  Thus  a  trauma  iu  the  gastric  regitm  has  Imeu 
fre<nieutly  held  rcspouHilile  for  a  caucen»u8  affection.  There  is  no 
doubt  that  caBes  occur,  in  wliich  a  few  weeks  [previous  t^)  the  discov- 
ery of  a  tumor  iu  the  alxlomou  a  trauma  in  the  affected  re^^ion  had 
takeu  place.  But  it  would  certainly  Imj  wrong  iu  all  these  cases  to 
attribute  the  neoplasm  to  the  preceding  trauma;  for  there  are  cor- 
lainly  some  case^  iu  which  the  neoplasm  already  existed  l>eforo  the 
tmuiua  (KTUrred  ami  iu  whidi  the  latter  merely  cjiused  the  patient  to 
l>ay  more  attention  to  the  iujnred  region  and  in  this  way  led  to  au 
earlier  recogiiitiou  of  the  tumor.  The  frequent  use  of  cider  and  sour 
wiues  is  said  (^Eichhorst  and  Chxiuet)  to  favor  the  formation  of 
cancer.  Mental  worry  and  sad  emotions  have,  probably  wrongly, 
been  reganled  as  playing  a  jmrt  in  the  causation  of  this  affection. 

For  the  occurreuce  of  cancer  of  the  cardia  and  pylorus,  15rintou" 
Inis  suggested  the  following  explanation:  the  muscular  fibres  of  these 
two  orifices  are  subjet^ted  to  more  work  (contraction)  than  the  rest  of 
iht*  stoma<-h.  The  connective  tissue  enclosed  iu  them  is  subject  to 
contraction  and  distention.  All  this  causes  a  more  active  nutrition 
of  these  parts,  and  may  give  rise  to  proliferation  of  the  glandular 
tissue,  forming  a  ueuplasm. 

Infiammatory  conditions  of  the  gastric  mucous  membrane  have 
frequently  been  described  as  a  predis]»osiug  factor  of  the  disease. 
MfUetrier  hjus  tried  to  show  the  connection  between  some  forms 
of  chronic  gastritis  {i>olypi)  aud  cancer.  I  must,  however,  agree 
with  Ewahl  and  Rosenheim  that  there  is  no  reason  to  believe  that  a 
chmnic  gastritis  favors  the  development  of  caeicor,  for  in  mobt  in- 
stances we  can  state  tliat  the  cancerous  trouble  developed  more  or 
less  suddenly  without  any  j)receding  history  «>f  a  long-stamling  dys- 
]M*ptic  trtmble.     The  gastritis  found  at  the  autopsy  iu  caseaof  gastric 
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cancer  is  rather  a  Becoudary  or  accomiuinjiuK  conditiou  than  the 
primary  factor  iu  the  disease.  Chronic  gastric  ulcern  luidouUt^^ly 
belong  to  the  predispoeiug  fact<->ra.  Several  cases  have  been  doscribed 
in  which  the  formation  of  a  cancer  on  the  bonier  of  a  gastiic  ulc4^r  or 
its  Hear  could  be  clearly  seen.  Thus  Hauser '"'  has  histologictdly 
demonstrated  the  transition  of  ulceration  into  can^inomat^iUH  jirolife- 
ration,  and  asBeiis  that  he  ni>t  only  found  the  socoudiuy  de\e,lop- 
ment  of  carcinoma  in  a  gastric  ulcer  of  very  long  standing  iu  one  of 
the  cases  examined  by  him,  but  that  octrasionally  a  cancer  may  de- 
velop from  an  affection  of  the  gastric  glands. 

ParttjiUw  Theory. — All  the  etiological  factors  mentione<l  may  i»er- 
haps  give  ns  a  l>ettor  understanding  of  the  develo]>ment  of  carcinoma, 
but  do  not  by  any  meaus  explain  the  fundamental  cause  of  this  malig- 
nant affrcti<m.  Of  late  the  i>arasitic  theory  of  inf^'tioustliseaseH  has 
furthcrcHl  the  belief  that  iu  cauc<>r  also  we  may  have  to  deal  with 
some  niicrtvorgikiiism.  Recent  iiivi'stigators  have  made  numerous 
studies  and  experiments  in  order  to  ehicidate  this  matter.  Scheuer- 
leu  belie\e<l  lie  htui  dis(*overed  a  bmullus  to  which  he  jis<>ril>ed  the 
origin  of  cAncer.  Later  researches,  hf^»wevor,  have  demonstrated  that 
his  asst^rtious  wen*  wrong.  ( 'oley  '"  of  New  York  ami  Emmerich  '"  of 
Munich  have  seen  good  results  in  the  ti^eatment  of  sjircomu.  and  also 
carcinoma,  from  the  use  of  injections  of  the  bltMHl  scrum  of  hni-scM, 
which  hiid  l>een  trejiteil  by  the  erysi[ielas  cocci.  This  fact  siH^aks  in 
favor  of  a  parasitic  origin  of  this  malignant  growth.  Pson)S|HM'ms 
have  frequently  been  fouud  within  the  cancer  cells.  It  has  not,  how- 
ever, as  yet  l)een  determined  whetlier  these  1>iHlies  are  real  pHon>- 
sperms  or  dried  uj>  and  changed  cells.  Hence  we  must  confess  that 
notwithstanding  the  many  resean>hes  int<^>  the  pathology  of  cancer, 
we  are  aa  yet  totally  ignorant  of  its  origin. 


Morbid  Anatomy. 
Waldeyer'a  investigations  first  demonstratetl  tliut  the  cancerous 
affection  is  develo|)e4l  from  the  glandular  elements  of  the  mucous 
membrane,  the  main  pnjceas  being  an  at>]»ical  glandular  prolifera- 
tion. The  ueopbism  thus  Uiki^  its  origin  from  the  mucosa.  Fr(»m 
there  it  |»enetriites  the  submucosa,  forming  here  a  mon^  or  less  large 
depoHit.  Fre<|nently  the  larger  part  of  the  growth  is  situated  l»eiieath 
die  mucosa.  After  a  white  this  malignant  infiltration  may  attjick  the 
rona^'ulariB,  and  thereafter  extend  to  the  sen^sa.  Tlio  8|>nNid  of  the 
infiltration,  as  a  rule,  takes  place  along  the  connective-tissue  fibres. 
The  neoplasm,  after  having  reachetl  a  ct^rtain  degree  of  dcvclopnienl, 
may  imrtly  slough,  tlien*by  giving  rise  to  irregular,  ulcerated  spots. 
This  4iccurrence  is  most  fretpieut  iu  certain  fonns  of  cancer. 
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Cancer  of  the  Htnmacli,  like  that  of  other  or^AUH,  luay  present  tlie 
following  varii^ties: 

Kpiihtlionui. — The  mleiKwnrfinniuu  or  Piuth(ilionui  forms  soft 
tamurs  preneutiug  quite  marked  nodules,  and  sloui^hiij;^  very  slowly. 
It  cousiHtH  of  p^^eudo-glHllllular  tuhuli  Burroutided  l\v  4'(»nupt'tive  tis- 
sue, and  iuliltratcd  with  white  blood  eori)UHclBa.  These  nodules 
show  no  regularity  and  have  no  outlets. 

In  tht*  t^irly  stage,  tlio  cylindrical  epithelium  is  distiu^iishable, 
but  iw  the  growth  gels  older  the  regular  urraugement  of  the  epithe- 
lium is  lost,  and  the  tubular  8pa<.:eH  become  tilled  with  c^lls,  tlie 
prtxluct  of  thu  multiplication   of  the  e]>ithelial  cells.     The  latter 
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undergo  vanrnis  forms  of  det;^nenition,  and  may  form  small  cysts 
4*oi)taiiiiug  iiiati^rial  and  fluid. 

MtthilUuif  CVrm/,u;/«i.— The  metlulUiry  carcinoma  is  rharncteri^^d 
by  large,  flat,  soft,  fungating  masses,  projecting  above  the  mucous 
membraue.  The  growth  jxJSsesseH  very  little  counective-tisHue 
Htriima,  but  is  rich  in  vessels  autl  cells.  It  is  sjwngy  and  presents 
on  section  a  whitish-yellow  color,  resembliug  bniiu  matter  in  color 
ami  consistence.  Tliis  fnrm  of  growth  is  liable  to  prtnluce  fretpient 
hemtirrhages  (in  case  thu  tunmr  i«H>kh  blackish  in  couswpience  of 
blootl  pitjmeiit,  it  is  called  "melamitic")  and  very  often  degeneraten. 
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foriuiiig  ulcci*ous  Bpotn  cm  the  surface.  Secoudary  luetaBtoseB  ore 
very  frefiuent  complicatious. 

ScirrhttM  (carciucmm  simplex  or  fibnisum). — The  scirrlius  is  char- 
acterized by  the  abundanoo  of  oounectivo  tissue.  The  stroma  is  en- 
circled by  dense  connective-tissue  fibres,  and  contains  relatively  few 
cells  (Fi^s.  4H  and  49).  The  growth  has  a  tirm  and  compa<*t  atnic- 
tnre.  It  does  not  cut  easily,  uu<l  ou  section  preseuts  an  almost  cnr- 
tihi^inouH  tissue  of  a  whitish  or  grayish  yellow  color,  with  yellow  or 
nnl  six)tH  ftc«ttere<l  all  around.  This  growth  shows  little  tendeuc\ 
to  ulceration  in  its  eai'ly  stjiges,  but  when  oliler  it  is  fre*iuently  found 
snptrticially  ulcerateil.  There  is  Imt  little  tendency  to  secondary 
metastasis. 

Ci^iitiJ  Carcifujmu, — The  cells  of  the  alveoli  of  the  two  first  de- 
scribed forms  of  cancer  may  undergo  a  colloid  or  umcous  degenent- 
tiou.  The  whole  growth  th»>u  nssniues  a  gelatinous  appearance. 
Thus  arises  the  colh)id  carcinoma.  Itw  apjieuniiitM^  is  very  chanioter- 
Istic:  the  stroma  of  the  tumor  surrounds  trans|>ureut,  gelatinous 
maasas,  which  consist  of  material  in  a  stiit*^  of  colloid  degeiioratiou. 
On  catting  and  scnipiug,  a  true  cancer  juice  does  not  exu<h».  but  in- 
stead gelatinous  fragments. 

The  aboveHlp8cril»ed  forms  of  cancer  are  not  always  typically 
characterized,  but  ditTeivnt  forms  may  sometimes  bo  found  in  one 
and  the  same  growth.  At  times,  again,  the  form  of  the  growth  changes 
frr»m  one  to  the  other  of  the  just-named  varieties  of  cancer.  The 
scirrhus  is  by  far  tlie  most  ciimmou.  Out  of  180  cases  <kf  cancer 
Briuton  found  IHO  beh>uging  to  this  variety  (72  per  cent.);  32  were 
me<lullnry  cancer,  17  colh»id,  3  melanotic,  and  1  epithelioma. 

TujHKfraphivxtl  Brkitwu  of  CfiutTr  of  the  Stomach. 

With  reference  to  /*ue,  two  forms  of  tumcirs  may  be  distinguished. 
One  is  characterized  by  growing  very  little  ab<jve  the  surface,  and  in- 
vohnng  large  aivAs  of  mucous  membrane.  The  other  extends  only 
o%'er  a  small  jxirtiou  of  the  mucosa,  and  may  develop  extensively  in 
thickness.  The  first  form  of  tumt)r  behmgs  to  the  medullary  or  col- 
loid ty|)e  and  is  not  met  witli  very  frwjuently .  These  growths  ]>resent 
a  flattened  surface,  covered  with  rough  nodular  masses.  Blood  ex- 
travasations and  mlliesions  to  the  neighboring  organs  are  of  fre<|nent 
occurrence.  The  second  form  belongs  to  the  scirrhus  variety.  The 
tumor  involves  a  small  circumscribed  i>ortion  of  the  stomach,  and 
tends  to  grow  in  <1epth  and  height. 

lAMyiJizttlioN. — The  df^velojiment  of  cancer  within  the  stomach  uia.\ 
take  place  at  various  situatious^  at  its  oriticcs  (rardia  or  pylorus)  or 
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within  tho  organ  iteolf.  The  recognition  of  tho  localization  of  the 
cancer  is  much  more  imx>ortaDt  tbau  the  di8tiDcti<^»D  of  the  various 
forms,  bocauHe  pnvh  of  the  three  cliffereiit  localizations  of  tho  cancer 
is  aocompiiuieil  by  a  characti'*riHtic  train  of  symptoinH,  making  its 
recognition  iioBsibk^  iluriug  life,  and  requires  a  npecial  pbin  of  treat- 
ment. As  regards  tho  freriueucy  witli  whicli  the  different  regions  of 
the  attmiach  are  affeott^d  bv  cancer,  Brinttm  fouu<l  iho  followiug  rela- 
tion: Out  of  360  cases  the  pylorus  was  aifected  in  219  instances,  a 
proportion  of  (JO  per  cent. ;  30  casoH  wei-e  cancer  of  the  canlia, 
n  jiroportiou  amounting  Ut  exactly  10  per  cent. ;  in  the  remaining  IM\ 
per  cent.,  the  kwion  was  scattered  over  the  greater  and  lesser  curva- 
tures. The  fundus  is  attacked  loa>it  fre<|uently  of  all:  among  1,300 
vnaen  of  cancer  of  tin*  stomach  reported  by  Welch,  only  1*.)  were  sitn- 
atetl  attlie  fundus.  The  figures  given  by  Lebert,  Katzeuelleubi>geD,'*' 
and  oth<U'  writers  agree  very  closely  with  Urint<jn*H  figni*es.  It  is 
easily  seen  that  tho  ItM^alization  of  the  cjincer  is  very  markedly  ditTer- 
eut  from  that  of  ulcer,  for  in  the  latter  affection  the  orifices  of  tlie 
stomach  are  the  least  fre(|uently  affected. 

Shape  of  (he  Siomuch. — The  different  situations  of  the  cancer  in- 
tiuence  tlie  shaite  and  the  }K»siti(m  of  the  stromach.  The  organ  is 
found  to  be  retracted  ami  small  in  size  in  all  cases  t»f  cancer  of  the 
Oisophagiis  and  cardia.  Tlie  viscus  is  very  much  dilated  in  cases  of 
cancer  of  the  pylorus.  The  shai>e  of  the  stomach  may  Ix*  dist<»rted  in 
case  the  tumc)r,  situated  near  the  pyloric  orititre,  descends  by  reason 
of  its  weight,  and  drags  the  organ  down  into  the  i)elvis.  Distortion 
and  contraction  of  the  stomach  may  also  l>e  develo[»e<l  as  a  couse- 
quence  of  inflammatory  adhesions  to  adjacent  viscera. 

Gastric  can<!er  is  almost  always  prinuiry,  and  secondiiry  growths 
of  the  stomach  must  be  considered  as  a  great  rarity.  Cancer  of  the 
stomach  may,  however,  coexist  with  a  primary  cancer  of  some  other 
organ,  as  for  instance  of  the  utenis  and  ovaries.  Ewald  mentions  a 
cAse  in  which  he  found  an  immense  cystosarcoma  of  the  uterus  and  a 
carcinomatous  infiltration  of  the  pylonis. 


SecondtMi'ii  Changes  AvcomiHinying  Cancer  of  the  Stomn^^h, 

That  part  of  the  stomach  which  is  occupied  by  the  cancer  is,  as  a 
rule,  subject  to  different  anatomical  lesions.  Thus  thickening  of  the 
mucosa,  cjiused  liy  hypertn»j>hy  of  the  connective  tissue  and  of  the 
muscular  fibres,  is  frequently  found.  Ewiild  first  oliserved  that  tho 
whole  mucosa  may  present  characteristic  lesions  of  chronic  gHAtritis. 
At  some  places  the  glands  have  disjip]>e4ired,  at  others  they  present 
mucoid  changes;  while  at  still  others  cysts  are  found. 
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Secondary  oancerouH  (leposits  iu  other  orgaoa  are  of  fre4iueDt 
occurrence  in  cancer  of  tbe  stoniocL.  Out  of  437  cases  Brintou  saw 
this  complictttioij  iu  210,  or  iu  48  i>er  ceut.  Tbe  medullary  aud  col- 
loid fi»nn8  of  cauc4*r  are  more  often  aasfH-ialed  witb  fw^coudary  cancer 
than  is  the  Hcirrbous  form.  AmouK  tbe  (u>;huh  iu  wbiob  the  8«*comlary 
cancerous  deponits  a]*]>o^r,  tbe  livr^r  tiikos  the  tirst  place.  Briut4^>n 
jrives  the  fivciire  of  Becondary  depi>Hit.'4  iu  tJie  livor  as  25  ]»or  cent,  of 
all  caries  of  gastric  cancer,  while  Tjel>ert  i^ivos  tho  tij^uro  of  m<>tJi8tjistB 
in  the  liver  Jis  4<).0  i»er  ceut.  of  all  metjistases.  This  writer  uiven  the 
followiuf^  fij;urcH  for  the  motaHtiLsea  in  other  or^aim:  peritoneum,  H7.5 
f>er  ceut;  luu^s.  H.3  i>er  cent.;  ovaries,  4.5  i»er  ceut.  In  some  cjiseH, 
however,  tbe  sccuiulary  camber  f)f  the  liver  is  associatt'il  witb  tle|MisitH 
in  other  or^aun — for  instance,  the  j»eritoneum,  paucreas,  and  kidneys 
or  tlie  iut«*HtineH  ainl  Inn^  may  l>o  aiFtM'tinl  at  the  same  time. 

The  met^st^itic  infection  usually  takes  plat-e  ])y  way  of  the  hl(KHl 
current  or  tbe  lymph  vessels.  In  some  instances,  liowever,  a  diitHrt 
extensiou  iu  coutiu\uty  of  tbe  cAucerous  grctwtb  to  a  neighboring 
ot>;an  nmy  oi-rur.  Thus  tbe  extension  of  a  pyloric  cancer  t4i  the 
liver  or  the  gall  bbulder,  or  of  a  cancer  sttuateil  at  the  ^eater  curva- 
ture to  tbe  colrm,  or  again  of  a  cancer  r»f  the  lesser  curvature  to  tbe 
pylorus,  is  often  olwerved. 

The  lymphatic  glands  are  fretiueuUy  found  swollen,  but  in  cancer 
of  the  stomach  this  symptom  does  mit  appear  as  often  a^  iu  ueo- 
[tlasms  iu  other  organs.  Brintou  ban  oliserved  this  symptom  iu  23.5 
l»e.r  cent,  of  the«e  ca.sex.  The  swelling  of  the  glands  is  fre<|uently 
caused  by  CAUcerotia  dejxisits  in  them,  sometimes,  however,  tliey  may 
l>e  swollen  simply  in  t'onsei|ueuce  of  a  condition  of  irritjition.  Tbe 
caucerous  de]M^its  may  sometimes  api>ear  at  oue  s])ot,  formiug  a 
new  tumor  varying  in  siice  in  the  re8|>ective  organs,  sometimes,  how- 
ever, especially  if  tbe  caucerous  material  has  lioen  carried  through 
the  lymph  system,  uumenms  de|K)sits  of  suijUI  »\'/a*  may  exist,  aud 
the  whole  orgau  may  then  appear  as  if  HtTidde<l  with  small  miliary 
tnbi^rcles.  This  ctmdition  is  frequently  found  in  tlie  pleura.  It  is  at 
first  tjuite  difticult  to  decide  at  one  glance  the  real  nature  of  this 
tnliercle-like  dejHJsit.  Tbe  nncrosco|)e  will  quickly  solve  the  pn>l>- 
lem.  In  the  nml  tul)ercle,s  Kocb*s  bacillus  is  found,  while  tbe  cnn- 
cen»us  de]»»sits  contain  no  luu'illi  aud  will  show  the  characteristic 
structure  of  tbe  noo|ilasm.  While  the  cancerous  de|>osit8  may  at 
times  ap[Ntjir  Iti  this  form  Kimulatinga  tulHTculous  affts'tiuii,  tlx^  bilb-r 
condition  may  occur  iude|»eudentl>  iu  coses  of  cjiucor  of  the  stomach 
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—that  is  to  say,  Ixitb  affections,  viz.,  cancer  and  tubereuloais,  may 
coexist  iu  tlio  Hitmo  i>erson. 

Sympkmtaiology. 

The  tj'pical  course  of  the  disease  may  be  described  as  follows : 
A  middle-aged  person,  haviug  eujoyed  pei'fect  health  pi-eviously, 
l«>gius  t(j  ft^l  uueaHy  after  mealH,  his  ap|>etite  becomes  i>oor,  his  sleep 
is  ]iHrtly  dititurhed.  ami  liis  streugth  fails.  These  symptonm,  although 
<|uite  slight  at  fii*st,  do  ncit  show  any  tendency  to  subside,  and  resist 
tlie  most  nitioual  treatment.  Ah  time  proji^resses  all  the  symptoms 
Ixjt^ome  more  a^^^ravuted.  Pains  appear,  which  are  always  very  au- 
noyiug  and  sometimes  show  exacerbations  of  an  acute  and  iiit^Mise 
form.  While  at  fii-st  there  is  only  belching  and  a  moutFifiil  of  UmmX 
is  occasionally  ejectetl,  after  a  while  vomiting  apjiears  ami  doprives 
tlie  patiiMit  t^f  th^^  litthi  nourisliment  he  hikes.  Stil!  later  hpmorrhjiges 
ap]>ear ;  although  the  «|uantity  of  blocnl  ejected  is,  as  a  nile,  not  hu'ge, 
this  symfitom,  nevertheless,  greatly  ilebilibites  the  jmtient,  as  it 
usually  occurs  several  timers  in  succession.  AVK)at  the  same  time  as 
tlio  hemorrluige  begins  t<j  api>ear,  a  tumor  l>ecomes  i>ercei>tiblo  iu  the 
gastric  region.  The  patient  now  presents  a  cachectic  api^earauce, 
and  fulls  off  daily.  He  Incomes  extremely  wetik  and  ])ro8trated,  and 
usually  death  from  inanition  follows. 

In  analyzing  tlie  symptoms  accompanying  a  neoplasm  of  the  stom- 
ach it  is  important  to  divide  them  into  (A)  those  caused  by  the 
growth  itself  (general  symptoms)  and  (B)  those  produced  by  the 
position  of  the  growth:  {a)  cardia.  {h)  pylorus,  (<:)  stomach  pro|K3r. 

A.   Gmeml  St^rnpioms, 

1.  Atwrexta,  or  loss  of  appetite,  is  a  frequent,  although  not  very 
characteristic  symptom  of  gasthc  cancer.  Num«»rii'nlly  Brint<»n  found 
it  present  in  eighty-five  i>er  cent.  The  api)earance  of  this  sym|>- 
tom  is  sometimes  delayed  until  a  com|)aratively  late  [leriod.  An- 
orexia iu  this  instance  is  not  caused  by  any  fear  of  pain  the  ingested 
food  may  evoke,  but  is  attributable  to  a  direct  lesion  of  tho  nerve 
centre  of  hunger.  There  is  a  real  loss  of  ap]>etite,  that  is  to  say, 
no  deKire  to  take  food.  In  some  instances  there  exists  an  actiud 
aversion  to  f«>xl,  esi>ecially  with  reference  to  all  kinds  of  meat  and 
f(MHl  rich  in  albumin.  Sometimes  there  is  present  in  these  cases  a 
craving  for  highly  Beasoned  articles,  such  as  pickles,  herring,  and 
so  on. 

2.  Pftiii  is  the  most  constant  of  all  syioptoms.  It  is  present,  accord- 
ing to  Brintou,  iu  abuut  ninety -two  iter  cent.,  and  according  to  Kabfi* 
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euelleDlxigeii  in  &  still  lai-ger  pereeutage  of  caBes.  The  flituation  of  the 
pnin  cloeH  uot  always  correepond  to  the  hUpi  of  the  leHion.  Thna  a  py- 
loric oaui'er  may  cjiuse  iwiins  not  only  inferable  to  tlie  right  hyix)ohou- 
driuin,  but  alno  to  the  flt4?rnuni  or  the  left  hyptK'honclriuiu.  The  i»aiu 
moHt  charaoteristic  of  this  condition  is  usually  of  a  lanriunting  char- 
acter. It  1>cgin8  at  a  eoraparativoly  early  date,  and  Hoon  assumeB  a 
luarketl  Heverity,  Often  it  betTomes  so  intense  that  all  other  syiniK 
toma  are  relegated  to  the  background.  It  is  characteristic  of  the 
I>ain  of  gastric  cjincer  that  it  never  entirely  <liHapi>ear8.  There  may 
Im5  romisHions  in  the  severity  of  the  pain,  but  there  are  never  real  free 
l>ericKls.  Unlike  the  pain  of  gastric  ulcer,  it  is  either  little  or  uot  at 
fdl  affected  by  the  iugc^stiou  of  foinl,  and  is  nev(^r  rclievod  at  the  end 
of  gastric  digestirm  or  after  vomiting.  The  character  *.»f  tho  i>ain  is 
sonietimej)  described  by  the  ]>atieuta  as  dull«  gnawing,  or  burning, 
sometimes  as  being  attended  by  a  sensp  of  weight,  oppression,  tight- 
ness, or  distention  in  the  epigastrium;  sometimes  again  l>y  soreness 
or  tenderness  on  pressure  in  this  region.  Exacerbations  of  the  pains 
are  frequently  caused  by  ulcerative  jirocesses  taking  place  on  the  sur- 
face of  the  cancer,  sometimes  again  by  iudammatory  ailhesive  proo- 
eeses  with  the  neighboring  organs. 

3.  i'omifing  is  likewise  one  of  the  most  frequent  symptoms. 
Brinton  found  it  present  in  eighty -seven  and  one-ninth  j>er  cent.  i>f 
his  caseii  and  Arnold  in  eighty-six  per  cent.  The  fre<iuency  of  this 
symptom  is  largely  de^tendent  ui>on  the  situation  of  the  cancer,  oc- 
curring much  ofteuer  in  those  cases  in  which  the  cancer  occujiies 
either  the  pylorus  or  the  cardia.  But  it  may  erist  even  when  the 
cancer  has  no  connection  what4»ver  with  the  orifices  of  tho  stomach. 
The  vomiting  takes  place  either  after  the  ingestion  of  food  or  with- 
out relation  to  the  same.  Thus,  some  patients  vomit  in  the  morning 
when  arising,  and  eject  either  a  ijuantity  of  mucus  or,  more  fre- 
i|Uoutly,  some  undigesttHl  and  diH*om{>08<Hl  food  particles.  Tlie 
ejecte<l  matter  often  has  an  offensive  smell,  and  as  a  nde  contains 
numerous  micro-organisms,  sarciua>,  yeast  cells,  and  sometimes 
chauged  blood  (see  Fig.  ii5). 

4.  JhtnorHutgv. — Vomiting  of  bliMxl  is  ol)8er^etl.  according  to 
Brint/»n,  in  al>out  forty-two  j>er  cent,  of  the  eases  of  gastric  cancer. 
Tho  bltMxl  is  sometimes  ejectetl  in  sufficiently  large  quantity  to  bo 
rec«>gui/M  with  the  naked  eye.  More  fre4|ueutly,  however,  it  is  not 
vomited  in  the  pure  state,  but  mixeil  with  gastric  juii'e,  foml.  and 
mucus;  sometimeij  the  bloo<l  has  undergone  many  changes  during  its 
sojourn  in  the  stomach,  and  then  l<x)ks  blackish,  brownish,  or  pre- 
sfintw  a  coffee-ground  api»eanince.  Tlie  quantity  of  blot m1  ejecte<l  is, 
as  a  rule,  smaller  in  giistric  cancer  than  in  ulcer;  but  while  in  ulcer 
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the  beiuorrhage,  if  once  entirely  anested,  very  seldom  roc^ura,  it  is 
qnite  different  in  cancer,  for  Lere  sunill  benjorrliage-s  ajipeur  in  kuc- 
cession  for  a  loutl  time  at  intervals  »>f  a  few  days'  duration.  Melteua 
(blood  ill  the  stools)  Honietiines  u<'L*oni|)anie«  the  heuaorrbuge.  It  is 
found*  however,  lesH  fre<iueiilly  tlmn  in  ^afitric  ulcer.  The  hemor- 
rhage, as  a  mle,  t^ikes  itH  origin  from  tlif*  minute  vessels  of  tlie  sub- 
miH'oUH  ]>lexu8ea  or  from  the  ert|»i!lari<^H  of  tht^  KU|K_^rlicial  layer  (»f  tho 
mucosa  coverinf^  the  neoplasm.  It  is  very  seldom  that  a  lar^^cr  vessel 
is  opened,  and  in  that  case  a  fatal  issue  results.  The  hemorrha^iie  is 
rtls(j  caused  by  manifold  pnx-Hs.ses  of  ulceration  involving  tho  vessels 
of  thn  cancerous  mjiss. 

5.  Tttmor. — The  most  reliable  and  pathognomonic  sign  of  cauee^  is 
the  api>earance  of  a  tumor  in  the  gastric  region.  The  recognition  of 
this  will  depenti  upon  its  sl/e  and  position.  The  larger  tht^  tumori 
the  more  superticially  it  is  situatwl,  the  more  easily  it  will  be  de- 
tected. Insjwction  alone  sometimes  sudices  t(»  make  us  snsjHKrt  a 
malignant  gn)wth:  on  looking  at  the  gastric  region,  either  in  the 
standing  i»r  recum]>ent  position  of  the  patient,  a  protrusion  is  noticed, 
eithi'r  Im^Iow  the  ensiform  j)roce.s9  or  at  the  mai-giu  of  the  ribs  on  the 
right  or  left  side.  The  result  of  inspection  must  always  l»e  coriolx)- 
nited  by  the  ]ia1]»ation  method.  The  Ijiiter  is  much  more  reliable 
and  by  far  more  effective.  Tb*?  palpating  fingers  encounter  a  resis- 
tant binly  of  various  size  and  sha[ie,  often  i»resenting  the  ajipearance 
of  a  hard,  irregular,  noilulated  niiiss,  sometimes,  howev(^r.  l»eing 
smootli  and  small,  and  but  slightly  different  fr<tm  a  contractetl  al>- 
domiual  muscle.  The  latter  cases  are  the  most  difficult  to  recognize, 
and  sometimes  a  positive  diagnosis  as  to  the  |)rescnce  of  a  tumor  can 
hardly  l>e  miule.  Percussion  is  another  means  of  venfyiug  the  results 
of  pal|>ation.  A  tumor  in  the  stomach  will  give  a  dull  sound  on  gen- 
tle i>ercnssiou,  and  sometimes  a  tymi>anitic  note  <m  deej)  i)ercussiou. 

Whether  the  existing  tumor  belongs  to  the  stomacli  or  not  and 
also  what  region  of  the  organ  it  occupies  can  be  determined  by  the 
foHowing  methmls:  A  tumor  of  tlie  lesser  curvature  moves  slightly 
downwards  on  deep  inspiration,  and  l>ecomea  less  distinct,  or  S4>me- 
times  disap]»ears,  on  deep  fixpiratitm.  On  inflating  the  stomach 
with  carbonic-acid  gas  or  with  air,  the  resistance  will  be  foun<l  just 
above  the  gastric  are^.  Tumors  of  the  pylorus,  if  not  adherent  to 
the  liver,  will  move  down  on  inspiration,  and  if  held  in  this  jK^sition 
with  the  hand  will  not  ascend  during  exjuration;  if  tulherent  to  the 
liver,  they  will  move  up  during  the  act  of  respiration.  A  tum»tr  «)f 
the  pylorus  sonu'times  ilisap[M*ars  when  the  stomach  is  full  «>n  account 
of  the  different  ]>ositions  the  stf)mrtc.h  occupies  in  its  em]>ty  and  in  its 
tilled  states.     A  tumor  of  tlie  greater  curvature  will  move  up  and 
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dowD  diiriiiK  iuHi>iratioii  liiul  expiration  and  will  alno  <1i>i4ei^iid  whou 
tLo  stomach  i»  iuHated  with  air;  it  will  then  occupy  tbe  Iftwest  bor- 
der of  tlnnuHat^'d  area.  Act'ordiii|<  to  my  exi)erif»uce  traiiHillumiiiHtiou 
of  the  Htomach  gives  the  l>est  results  with  regard  to  the  nH-'o^aiilioii  of 
the  proHence  of  tumors  nuil  the  determiuatiou  of  their  Hituatiou.  The 
tumor  not  beinj;  traushicent.  is  visible  as  a  dark  spot  within  the  red 
traiiKilhiminated  zone  of  the  aUhjUHual  wall  (see  Figs.  IS,  53,  anil 
54).  It  apjjciirs  on  top  of  this  zone  when  the  tumor  occujiieii  tho 
h\sser  cnnatui'e,  and  at  the  haae  of  the  traiisilhiniinatod  area  whou 
it  springs  from  the  greater  curvature.  The  ilark  sjiot  is  at  the  right 
in  tiimoru  of  the  pyh>ruH.  In  Home  instances  transilluminatiim  dis- 
eh>sea  the  presence  of  n  tnmor  even  wlien  the  hitter  is  not  yet  acces- 
sible to  paliuition. 

6.  Fevtr, — Tli©  occurrence  of  fever  iu  giustric  cancer  does  not  be- 
long to  tbe  regular  Bymjitoms*  It  is,  however,  met  with  oftener  thmi 
is  genenilly  l>elieved.  It  usually  appejirs  in  the  latest  stjiges  of  the 
disetise,  and  is  always  of  bad  omen;  for  fre<jueutly  the  fatal  issue  is 
then  near.  In  rare  instjiuces  the  rise  of  temperature  occurs  at  cer- 
tain i»eriod8  of  time,  and  present8  a  marke<l  similarity  to  a  fever  of 
malarial  origin.  Hamjteln '"  relates  a  case  presenting  this  ]teculi- 
arity.  In  most  instances  the  fever  does  not  show  any  regularity,  is 
as  a  nde  not  very  high,  and  is  accompanied  by  fre<iuent  intermis- 
sions. The  fever  is  probably  due  either  to  an  inflammatory  pn^ess 
which  occurs  in  the  neighborhood  of  the  neoplasm,  or  more  fre<iueutly 
to  tbe  al:>sorption  of  a  toxic  material  from  ulcerated  areas  of  the 
tumor.  The  latter  circumstauco  is  also  resjionsible  for  a  comatose 
condition  which  is  sometimes  met  with  in  these  cases,  especially  in 
the  hist  stages  of  the  disease. 

7.  The  ^oircfe.— Mfiflt  cases  of  gastric  cancer  are  accompanietl  by 
more  or  le^^a  ol)stinato  consti|»atiou.  According  U^  Ewald  the  Ixiwcis 
remain  regular  in  only  four  or  five  per  cent,  of  the  cases.  The  con- 
stipation may  at  times  alternate  with  diarrh<va;  the  latter  is  the 
result  of  a  catarrhal  condition  of  the  intestinal  mucous  membrane, 
due  to  the  irritation  of  hanl  scylxila  or  to  the  products  of  docomp<K 
sitioD.  Frefjuently  diarrfacea  api>ears  whenever  sloughing  of  the 
neoplasm  occurs.  It  often  indicates  imminent  danger,  and  is  not 
iufre<iuently  the  proximate  cause  of  death. 

8.  Cttrhexin  is  met  with  in  almost  all  casew  of  gastric  cancer  after 
the  disease  has  advancetl  long  enough,  and  is,  if  i)resent,  an  impor- 
tantsym;>tiini.  Its  absence,  however,  by  no  means  speaks  agaiuxt  the 
existence  of  cancer.  Briuton  regarded  cachexia  as  pathognf>raonic  of 
cancer,  l»eing  the  result  of  a  humoral  diw>ase;  at  present,  however, 
most  writers  a^^ree  that  Uie  cachexia  is  i>ronght  ab<»ut  in  mocit  in- 
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stances  not  by  sitocific  poisons  circulating  in  the  blood,  hni  rather 
by  subnutrition.  From  my  own  experience,  I  can  state  that  I  have 
frG<|ueutIy  nimle  the  diagnosis  of  gastric  cancer  in  people  who  jm'g- 
sent^l  ft  very  healthy  appearance,  and  who  had  not  become  emaci- 
ated. The  diagnosis  in  some  of  these  cases  was  hiter  verified  either 
by  an  oi)eration  or  at  the  autojisy.  In  one  ca«o  of  cancer  of  the 
pylorus  in  a  man  forty -two  years  of  age,  who  had  slightly  lost  in 
weight  but  who  was  yet  well  nourished,  in  tlie  tii'st  few  weeks  of 
treatment  an  iucrenHe  in  weight  <»f  eight  to  ten  iiounds  wan  effecte<l. 
The  same  patient  was  ojierated  upon  some  time  afterwards,  the  py- 
lorus being  resectcnl,  and  succum)>ed  one  yc^r  hiter. 

9.  (Eifrmn. — In  the  first  stages  of  cancer  malleolar  n'di'iria  nome- 
tinies  appears  for  a  short  time.  Boas  found  this  symptom  in  twelve 
j>er  cent,  of  his  cases.  This  ttdema  fugax  is,  however,  not  a  pathog- 
nomic sign,  as  it  may  occur,  iicronliug  to  Boas,  in  other  affections 
of  the  stomath  of  a  non-malignaut  tyim.  Astntes  or  anasarca,  or 
lK)th,  frefpieutly  apjiejkr  in  the  last  stages  of  the  disease. 

10.  McfiiMtuscH. — As  mentioned  above  in  Hi>oakiiig  of  ]Mithology, 
metastatic  tum<»i"s  frequently  occur.  Thus  enlarged  glands  of  hard  con- 
sistence and  noilular  chanicter  are  snggesti%'e  of  cancerous  defKmits, 
A  nodular  infiltration  of  the  liver  presenting  a  hanl  and  uneven  sur- 
fjwe  is  fro<iuently  met  witli  in  gastric  cancer.  A  carcinomatous  mt»t^'W- 
tasis  in  the  thorax  is  accompanied  by  the  symptoms  of  [deurisy  (dul- 
ness,  pain,  friction  sound).  Although  these  metastases,  as  a  rule, 
apjiear  late,  still  if  present  they  may  help  to  clear  uj)  the  diagiuwis. 

11.  Condition  of  the  Blood. — Laache  '"  tirst  described  a  decrease  of 
the  miml>er  of  retl  blood  cells  in  this  affection,  while  Hael>erlin'" 
found  that  the  lurmoglobiu  was  greatly  diminished.  According  to 
this  writer,  the  (]nantity  of  the  latter  is  only  fifty  i>er  cent,  of  the  nor- 
mal. Eisenlohr*"  and  Sc'hnoidor '*'  found  an  increase  of  the  leuciv 
cytee.  While  all  these  couditions  are  of  some  importan<*e  as  sugges- 
tive of  cancer,  they  are  by  no  means  specific,  and  are  met  with  in 
other  affections. 

Recently  .Schneyer  "*  has  stated  that  the  usual  increjise  in  the  num- 
ber of  leucocytes,  whicli  is  found  normally  dtiring  the  period  of  gas- 
tric digestion,  is  absent  in  all  cases  of  gastric  caniM-r— that  is.  the 
number  of  leuc<H\vtes  during  fasting  and  at  the  height  of  gastric  diges- 
tion remains  the  same.  This  symptom  promises  to  l>e  of  great  value, 
and  it  should  certainly  l>e  further  investigated. 

12.  Condition  of  the  Urine. — Klemi>erer  '"and  Mueller  "*  disoovere*! 
tliat  the  nrine  in  oases  of  gastric  cancer  contains  more  nitrogen  than 
the  amtmnt  introtluced  with  the  foo<l.  It  h;is  bf»en  found,  however, 
tiiat  this  sympU'>m  is  not  constantly   present.     Besides,  the  eUui- 
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dntiou  of  tills  fact  neoossitutos  qnitc  rompliciiied  uud  ial>orious 
iuvestigations,  which  can  be  made  only  in  clinics,  but  not  in  private 
practice.  The  aiwount  of  chlorides  is  freipiently  found  diminished, 
while  the  indigo- forming  substances  are  often  iucreaaed.  Peptonuria 
is  occasionally  observed ;  it  always  indicates  that  tlieii?  is  absorption 
from  an  ulcerated  area  (neoj)lasm)  within  the  digestive  tract,  and  is 
therefore  of  imj>ortance. 

B.  Symplofns  Prodwed  hj  the  PmtUum  of  the  Growth, 

(a)  Caadia. 

Stthjaftve  Sipnjitmnfi. — Cancer  of  the  cardia  manifests  itself,  as  a 
rule,  by  tlje  syniptim  of  dysphagia,  The  patient  first  notices  that 
he  cannot  eat  as  fast  as  be  would  like.  Fre<piently  he  has  tcj  stop  iu 
the  middle  of  a  meal,  exi^erieuciug  a  sensation  as  if  the  f(HKl  woidd 
not  go  down  into  the  stomach.  This  occurs  only  if  solid  f(Hxl  is 
taken.  The  patient,  as  a  mlei  learns  to  hel]i  himself  by  drinking  sev- 
eral mouthfuls  of  water  when  such  a  stopjmge  occurs.  Ver}'  s«X)n 
these  diJlifulties  increase  iu  severity  and  in  uuml>er,  and  the  patient 
can  hardly  partake  of  solid  substances  without  drinking  liquids  with 
them.  Still  later  he  fiiids  it  imjxjssible  to  partake  of  solid  fo4>d. 
as  he  cannot  force  it  down  into  the  stomach  even  by  means  of  water. 
Whenever  he  tries  to  do  so  the  food  remains  within  the  a*80ph- 
agiis,  and  causes  a  feeling  of  extreme  discomfort  and  oppi'ession. 
The  patient  is  then  usually  t>bliged  to  eject  it  after  much  stniiuiug 
and  retching.  Lif|uid  food  is  at  this  time  tlie  only  diet  nn  which  he 
subsists.  Still  later,  when  the  stenosis  is  of  a  very  high  degree, 
tlie  patient  is  unable  to  partake  even  of  a  sut!icient  <|uantity  of 
liquids,  as  he  can  force  through  the  stenosed  cardia  only  very  sninU 
amounts  or  none  at  all.  Besides  these  difticulties  in  eating  and  drink- 
ing, the  imtieut  often  com]*laius  of  either  pains  or  a  burning  senwi- 
tiou  at  the  scrobiculus,  and  somewhat  alxivo  it.  Vomiting,  or  more 
correctly  ejection,  of  some  mucus  with  or  without  food  imrtides  fi-om 
the  (pso]>hagus  often  ot^curs,  a'^pecially  at  night,  iu  the  recumlx»nt 
jHisition  of  the  patient. 

Ofijertivt'  Stjuijitoms. — The  deglutition  sound  if  not  absent  i.s  frc- 
cjuently  retarded,  and  heard  about  twenty  secomls  after  swidlowing  of 
water,  while  normally  it  should  1)6  heard  after  seven.  This  sign, 
however,  is  not  pathognomonic,  for,  on  the  one  han<l,  I  have  seen  can- 
cer of  tlie  cartliu  with  the  ap|)earance  of  the  deglutition  sound  at  the 
normal  time  of  seven  se«.*onds,  and  on  the  other  hand,  I  liave  observed 
acas<^  in  whicli  then',  was  no  organic  trouble,  and  still  the  swallowing 
tfuond  was  uot  begird  for  a  long  time. 
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EuNivimaiions  with  tfie  Tnbt:.—\i  is  best  to  examine  the  iMitifnt 
with  silkworm  tubt»s  of  difforeut  sizes.  The  examination  shotild  bo 
dii-eotctl  with  the  followiug  objects  in  vi*»w: 

PtnneahilUy. —li  is  of  the  utmost  iraimrtance  to  introduce  the 
tube  thr<m[;li  the  o:'Ht>|)hugus  into  the  stomach,  and  to  pay  attention 
to  the  fact  whether  or  ixa  there  bo  resis^tauco  at  auy  phice  of  tho  i»aH- 
BAge.  If  n  resistjinco  is  felt,  mark  at  wliat  distance  from  the  month 
it  is  situated,  aud  also  whether  it  cau  Ix)  overcome  without  th*?  appli- 
aition  of  muoli  fnrco.  Much  force  shouhl  never  l>e  oxerttHl;  if  a  tube 
of  a  certain  thickness  hjis  met  with  resistance  within  th*5  <i'Soj)hagU8, 
then  try  a  tidie  of  smaller  calibi*G.  In  this  way  the  degree  of  tho 
stenosis  can  l>e  estimated. 

Fitrticlett  of  Tumor. — When  withdrawing  the  tul>e  from  tho  tesoph- 
apis,  it  is  always  necessary  to  close  the  oi)euin)^  witlt  the  tlinmh, 
and  then  empty  the  contents  into  a  porcelain  dish.  Sometimes  small 
particles  of  the  neoplasm  are  tlius  found,  which  wlien  examined  under 
the  microscoi>G  will  frei|uent!y  reveal  the  nature  of  the  trouble,  and 
assist  us  in  making  a  jMisitivo  dijignosis  of  cancer. 

Blood. — Tho  tulje  sometimes  contains  either  fresh  clear  blood,  not 
smclliii]^  badly,  tir  blackisli-lookin^  and  decomitosed  blood  mixed 
with  mucus,  with  a  very  dis^igreeable,  sometimes  fetid,  odor.  The 
hUtt^r  condition  is  very  frequently  found  in  malignant  strictures  of 
tlie  cardia  and  is  sometimes  i>ath<>guomonic  of  cancer.  Fresh  clear 
blood,  a])poarin>;  constantly  at  the  examination  with  tho  tul>e,  is  snj;- 
festive  of  malignant  trouble  at  the  cardia,  even  when  no  stiicture  has 
yet  bi«en  fimnd.  This  symi)toni,  however,  is  not  a  ponitivo  one,  as 
there  are  other  conditions  that  may  protluce  it.  The  following  case 
well  illnstnites  tlio  importance  of  the  detection  of  bl<x>d  at  the  lower 
end  of  the  oesophagus : 

A  patient  (G.),  alxjut  45  years  oLl,  had  complained  of  a  burning 
sensation  and  pains  in  his  ei>igastrie  regi(m  for  over  a  year.  He  had 
no  ditHculty  whatsiiever  in  the  partaking  of  foul.  He  was  not  ema- 
ciated and  presented  a  heidthy,  gootl  color.  On  examination  the 
gastric  region  was  found  to  be  somewhat  tender,  but  not  painful  on 
pressure.  The  outlines  of  the  stomach  were  not  enlarged.  The  deg- 
lutition sound  was  heard  seven  seconds  after  the  swallowing  of  water. 
The  examination  witli  the  tube  one  hour  aft(»r  the  test  breakfast  re- 
vealetl  no  abnormal  conditions  whatever.  The  hdie  passed  into  the 
sUmiach  withtMit  the  slight+'st  resistance.  The  chemical  analysis  of 
the  gastric  contents  sliowed  the  presence  of  free  hydrochloric  acid, 
the  absence  of  lactic  acnil,  and  a  degree  of  acidity  of  60.  On  wash- 
ing out  the  stomach  of  the  patient  in  the  fasting  condition,  it  was 
founii  that  it  containe<l  no  food  from  the  previous  day,  and  the  water 
returned  pretty  (rlear.  AMien,  however,  the  water  stopped  running 
and  the  tube  was  partly  withdrawn,  so  that  its  end  was  in  the  neigh- 
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horbood  of  the  canlia,  a  Hmall  fiiiantity  of  clear  blood,  inLxed  with 
8«»iue  wilier,  usuftlly  ran  out.  AVbeu  the  upper  ofteuiu^  of  the  tul>o 
was  floHfd  and  the  iuHtrument  entirely  withdrawn,  it  wAi*  found  to 
conijiiu  pretty  clear  bhjod.  Numerous  examiuatiouH  during  a  i)eriod 
of  about  two  ujontha  showed  tho  presence  of  the  same  conditif>D, 
esiH^cially  with  reganl  to  the  api)earance  of  bhxwl  at  tho  end  of  tiie 
waHlting  procetlure  or  when  withdrawing  the  tube.  The  character- 
istic rest  troatraont  for  ulcer  did  not  l)enelit  tho  patient  in  the  least. 
Tlje  i»robable  diagm^is  of  cancer  of  the  cardia  was  nimle,  and  the 
imtient  died  one  year  afterwards  in  a  well-known  sanitarium  in  Ger- 
many, iu  which  the  iliagnosis  of  cancer  had  been  conlirmeil. 

Retcufion  of  Fmul  in  Uie  (Eitrt]iha4jits, — In  most  instances  of  cardi^tc 
stenosis  somo  of  the  food  particles  remain  within  the  oeaophaiL;us 
above  tho  stt^uoBod  spot.  Ah  a  rule  they  Ijocome  decomiMJsed  and 
cause  an  irnUttiou  or  inflammation  of  the  (esophageal  walls.  The 
retention  of  food  witliiu  the  (esophagus  is  an  important  sign  and  can 
l>e  discovered  one  hour  after  the  part^iking  of  a  small  meal  in  the 
following  way:  A  tube  of  ordinary  size  (not  too  narrow)  is  iutixi- 
duccd  into  the  (esopliagus,  until  about  1  or  2  cm.  abfjve  the  stenosed 
spot,  and  tlie  patient  is  ordered  to  compress  his  thorax  after  a  deep 
inspiration.  As  a  rule,  some  contents  now  Ap])ear  through  the 
tube.  Then  close  the  o{>eDing,  withdraw  the  tube,  empty  it,  and 
examine  the  obtained  contents  as  to  api)eanince  (macroscopical 
aapect),  reaction,  whether  acid  or  not,  whether  containing  lactic  acid, 
hydrochloric  acid,  or  the  fenuents.  Then  take  a  tube  of  thinner  cali- 
bre which  can  pass  the  stricture  and  introduce  it  into  the  stomach. 

By  tho  ordinary  expression  method  the  real  gastric  contents  are 
now  obtained.  Their  uiacroscoj)ical  api»earance,  as  well  as  their 
chemical  condition,  which  again  j-efers  to  acidity,  presence  of  hydri> 
chloric  acid,  ami  ferments,  arecomi>ared  with  those  of  the  i>ortion  first 
obtained  by  means  t»f  tlie  thicker  tube.  In  cjuscs  of  actual  retention 
of  ftKul  within  the  cesoi>hagus  the  tirst  jxirtion  shows  the  f<jllowing 
characteristics:  Reaction,  either  neutral,  alkidiue,  or  slightly  acid; 
hydrochloric  acid  and  ferment  alwent;  organic  acids  occasionally 
present.  The  ptirticles  of  UhhX  a]i]H^ar  unchanged  iu  any  way  and  iu 
just  the  same  condition  as  when  swallowed.  The  second  portion 
obtained  from  the  stomach  presents  the  api>earance  of  chyme,  shows 
a  deciih^l  acid  reliction,  the  presence  of  hydrochloric  acid  either  in 
it»  free  state  or  combined,  frequently  the  pre«euce  of  ferments,  espe- 
cially rennet,  ami  gives  the  biuret  reaction. 

Retention  of  food  within  tho  oesophagus  is  not  jiathognomonic  of 
cAucer  of  the  cardia.  as  it  is  also  found  in  dilatation  of  the  u44opha- 
gUH.  cau.Ncd  either  by  a  l>enign  stricture  of  tlie  cardia,  or  by  a  dis- 
turbance of  the  i)eriataltic  action  of  the  cesophagus.     The  hitter  two 
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conditioDH,  however,  are  ciuite  rare  su  that  the  Kyuiptom  of  retontion 
is  of  mnt'h  iini>ortniico  iu  tlio  tliu^noHis  of  cancer  of  the  cardia,  iu 
which  couditiou  it  in  bo  ofteu  ])reseui. 

(b)  PVLOBUB. 

Sfthjf'cfive  Shjtis, — Besides  the  jwin,  a  decided  feeling  of  fulness 
jiud  (luite  fre<iueut  attaokd  of  vomiting. 

Ohjf'cfive  S'vjiiB,  Ttimoi\ — A  tumor  cau  very  frccjuently  \\fs  discov* 
ered,  situated  somewhat  to  the  right  of  the  linea  alba  iu  the  area 
extending  from  tht^  uavel  to  the  rihs.  The  inothfHlH  of  dtagnoniu^ 
these  pyloric  ueoi^hisms  have  been  already  descril>ed  above. 

VmiiUrd  Maltrr. — This  couaists  of  large  (]uautiiieH  of  chyme  (one 
to  two  quarts  or  more)  and,  as  a  rule,  contains  UhxX  which  had  l^een 
taken  a  day  or  two  l)efore  tlie  act  of  vomiting. 

hcluK'hymia  {see  page  21*1). — This  condition  (retention  of  chyme) 
is  very  pronounced :  on  examining  the  stomach  iu  the  fasting  con- 
dition of  the  ]>atieut  by  means  of  the  tube,  a  couHiderable  quantity  of 
chyme  containing  more  or  less  decomposed  fotxl  from  iirevicnis  <hiya 
is  found.  Very  frequently  the  particles  of  f(jo<l  are  quite  coarse  and 
obstruct  the  opening  of  the  tube.  In  such  iustiinces  it  is  often  diffi- 
cult to  empty  the  stomach  entirely  even  by  means  of  washing.  This 
object  Giiu  hardly  be  achieved  iu  one  sitting. 

(c)  Stomach  Piiopkb. 

Suhjeciivp  Sip)iptomfi.  PnluR, — A  ccmstant  gnawing  pain  in  the 
Bcrobiculus  cordis  radijiting  to  the  back  is  fre^juently  i)re8eut. 

Aitnrcxin  is  greatly  marked. 

Ohjt'cfivc  Sifrnptoniff,  Titiiwr. — The  presence  of  a  tumor  situated 
to  the  left  of  the  linea  a11>a.  Vomiting  of  small  quantities  of  Uxnl 
fnM|uently  prest»nting  a  bhu'kish  color. 

iHchn'liijiiiuf  of  u  sliglit  degree :  the  examination  of  the  stomach  by 
means  of  the  tul)e  in  the  fa-nting  condition  reveals  the  presence  of  a 
Hmall  <iuantity  of  chyrao,  the  itartidos  of  fooil  therein  Ijeiug  quite 
minnte. 

Diatjnmis, 

Cancer  of  tlie  card  in  is  dlagnosetl  by  the  above-described  symp- 
toms and  by  the  results  of  exanuuati<ni  with  the  tnl>e.  Cancer  of  the 
pylorns  and  stomiu'h  proper  is  diagniwed  by  the  just-described  symp- 
toms and  the  examination  of  the  gastric  contents.  'Although  the 
hope  of  finding  certain  patliognoraonit;  charact4>riKti(7s  in  the  chemical 
condition  of  the  gastric  contiMits  of  cancer  of  the  stomach  has  not 
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been  realized,  Htill  the  chemical  anal^Bis  reveals  sereral  ]>oiDtH  which 
certaiuly  aid  iu  estabiiHhiD^  the  diaguot^iH  of  the  affection  in  ques- 
tion. You  den  Veldeu  '"  iu  iHl'J  first  wt^ited  that  h>  ilnKrhloric  aciil  in 
al)e)ent  in  gusti'ic  cancer.  He  uinde  aso  nf  certniu  aniline  dyea  (Congo 
and  methyl  violet)  for  the  dete<;tiou  of  this  atfid.  Cuhn  and  You 
Mering'"  nia*le  nne  of  an  exact  analytical  method  and  found  that  iu 
some  canes  uf  garttric  cancer  the  stomach  contents  revealed  consider- 
able iiunntities  of  hydrochloric  acid. 

Ewald  justly  mentioned  iu  Ids  lK»ok  that  tlie  question  of  the  pres- 
ence or  aliseuce  of  hydn^'Iiloric  acid  in  ga.stric  cancer  had  1h?ou  ex- 
perimentally broju'hed  as  far  back  as  1H42  by  the  English  physiciau 
(lolding  Bird.'"  In  a  niau,  forty-two  yi-ais  nld,  witli  pyloric  cancer 
and  dilatation,  this  writer  determined  the  relation  of  hydrochloric 
and  the  orgimio  atrid  iu  n  serit^  of  examinations  of  the  vomitus.  The 
results  of  these  exaniiuatious  led  Bird  to  conclu<le  that  **dunng  tlie 
UKtst  in*itjitive  stages  of  the  diseiise  fr«>e  hydrochloric  m*id  is  pi*eseut 
in  the  vomit  in  conaiderable  quantities,  but  it  gradually  diminishes 
in  jiroportion  to  the  patient's  loss  of  strength,  and  that  tlie  organic 
acids  increase  proi>ortiomilly  as  tlie  free  hydrochloric  aciil  dimin- 
ishes.'' 

In  forty  cjises  of  gastric  caucer  Boas  found  an  alwence  of  hydn»- 
ohloric  acid  in  thirty-live,  while  iu  the  remaining  five  free  hydnicht*- 
loric  acid  was  discovereil.  Amoug  tlm  eases  of  gastric  cancer  that  I 
have  seen  during  tlie  hist  few  years.  I  know  t)f  six  in  which  fre*-  hy- 
drochloric Jicid  wiis  j)ro8ent,  eitlier  in  normal  or  in  larger  tpiantities. 
These  cases  of  gastric  cancer  in  which  hydrochloric  acid  is  found  to 
exist  certainly  lessen  the  value  of  You  den  Yehlen's  symptom  for  the 
recognition  i»f  the  disease;  but  this  symptom  loses  still  more  iu  im- 
Itortance  if  we  consider  that  almence  of  fn^  hydriH^hh^ric  acid  is  ass<»- 
ciated  with  many  other  c*»nditions  liesides  cancer.  Severe  fi>rms  of 
gastric  cjitarrli,  and  e.sj»ecially  achylia  gjistrica,  will  un*ionlitcdly  fur- 
nish a  greater  contingeut  of  cases  with  al^sence  of  hydrochloric  acid 
than  cancer  of  the  stomach  itself. 

Lnrtir  Jntt.—Alihon\i.h  it  was  known  that  the  organic  acitls  are 
increased  iu  cancer  of  the  stomiu'h  and  that  lactic  acid  freipieutly 
otxrurs.  Boas  '*"  must  \>e  credited  for  laying  stress  u|>on  the  i»resence 
of  lat^tic  acid  iu  cantx^r;  he  has  even  attributed  a  pathoguouumic 
value  to  this  symptom.  According  to  this  investigator  lactic  acid,  if 
not  intnnlnced  in  a  preforraeil  state  with  the  foo*l.  but  developing  in 
the  stinuach,  occurs  exclusively  iu  cancer  of  this  organ.  After  a 
thorough  washing  of  the  stomach  Boas  given  the  patient  a  tt'st  meal 
consisting  of  a  plate  of  Iwirley  soup.  One  hour  afterwards  the  gas- 
tric contents  are  obtJiinod  autl   esamiued  either  by  the  Uffelmann 
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test  or  by  Boas'  metbod  as  to  the  presence  nf  liu^tic  iwid.  This  test 
meal  does  uot  coutuiu  uuy  lautic  acid,  and  if  the  latter  is  fouud  to  1>e 
preseui  theu  it  must  have  1>ogu  lUTwliu'ed  in  the  stomach.  Boas  does 
not  deny  that  tliore  are  cancel's  of  the  stouacli  which  do  not  show 
this  8yui]>toni.  As  a  rule,  these  are  cases  in  which  hydnwhloric 
iicid  is  found  to  l>e  present.  The  occurrence  of  lactic  acid,  however, 
is  accf)i'din^  to  Boas  a  s|»ecitic  sign.  Many  writers  have  of  late  inves- 
tigated  the  question  of  the  appearance  of  this  acid.  Most  of  tbem 
aj^reo  that  lactic  jwi<l  exisis  in  lar^^e  quatititit's  in  the  majority  of 
ciLses  of  gastric  cancer,  but  that  it  is  by  no  means  a  si>cvific  sign. 
KIcmiM^rer,  Thayer,  Rosenheim,  and  myself  have  published  CAses  of 
Don-malignant  gastric  troubles  in  which  lactic  acid  was  found  in  the 
gastrii^  contents. 

The  absence  of  free  hydrochloric  acid  and  tlie  presence  of  lactic 
acid-  althotif^li  they  are,  as  we  have  seen,  iiitt  pathoj^notiionic — are. 
however,  of  importauce  and  frequently  lielp  io  esttiblJah  the  correct 
dtaKutmis. 

The  diaguosis  of  cancer  chu  be  positively  made  under  the  follow- 
ing coudititms: 

If  particles  of  tumt»r  are  fouud  (in  the  wash-water  or  in  the  sonnd) 
which  under  the  microscope  reveal  the  characteristic  picture  of  a 
mali^^uant  |j;rowth. 

The  presence  of  a  more  or  less  large  tumor  with  an  nueveu  sur- 
face l)elongiug  to  the  stomach  and  associat^nl  with  dysi)eptiG  symp- 
toms. 

The  pnisence  of  a  tumor  associated  with  frequent  ha?nmtemesis. 

Constant  pains,  fre^pient  vomitint»,  ischochymia,  emaciation,  all 
these  Hyrn[>t()nis  beint.;  quite  j»ermaneut  and  uot  extending  over  too 
hni^  a  period  of  time  (six  months  to  one  year). 

Tum<»r  and  ischftchymia. 

Emacijition,  ischofhymia,  presence  of  lactic  acid. 

Constant  anorexia  and  i^ain,  not  yielding  to  treatment,  ficetnn- 
|>anicd  by  fre<iueut  small  hemorrliages  (of  coffee-ground  color). 


Diffei^euiial  DiafjnoHta, 

The  differential  diagnosis,  in  cases  in  which  a  tumor  is  present, 
has  to  deal  with  the  question  whether  tlie  latter  belongs  to  the  stom- 
ach or  to  some  other  organ ;  and  in  case  it  belongs  to  the  stomach, 
whether  it  is  of  a  benign  or  malignant  nature.  The  first  question  as 
to  which  organ  a  tumor  belongs  has  been  discussed  above.  As  re- 
ganls  the  secimd  question,  we  shall  have  to  differentiate  between  a 
tumor  situated  within  the  stomach  proi>er  and  one  at  the  pylorus. 


Benign  tumors  like  tihroma,  myoma,  and  li]>oma  situated  within  the 
stomtvch,  or  foreign  bodies  like  a  gaHtrolitli  or  a  mass  of  hair  which 
uuiy  Hiinulate  a  neo]>hiHUi,  are  of  extremely  rare  (Hjeurreiiee  aud  need 
hardly  l>e  taken  into  consideration  when  making  the  diaguunis, 
although  they  certainly  are  liable  Ui  ciniHe  niiHtakeH.  In  tnmors 
situated  at  the  pylorus  we  meet  much  more  freijueutly  oonditious  rjf  a 
Ix'uign  tyjK*:  thuH  cicatricial  thickening  of  the  pyhmiH  or  Kiui(ih* 
hyj>ertrophy  of  the  latter  occurs  quite  often.  The  size  «>f  the  tumor, 
the  condition  of  ita  surface,  whether  smooth  <»r  notlular,  will  fre- 
(|uently  help  to  decide  this  (juestion. 

The  tumor  in  the  benign  form  is  usually  not  very  large  (alwuit 
widnut  size),  smooth,  and  does  not  grow;  while  malignant  growths 
are  generally  larger,  frecjueutly  present  an  uneveu  surface,  and  in- 
cre-ase  in  size.  These  anatomical  points  are,  however,  not  enough  to 
warrant  a  jMJsitive  opinion,  and  they  must  be  supplemeuied  by  the 
data  which  can  be  obtained  from  the  history  of  the  case.  Thus  h)ug 
duration  of  the  sickness,  two  or  three  years  aud  more,  sjteaks  in  favor 
of  a  benign  process,  while  a  short  duration,  six  mouths  or  so,  rather 
favors  tlie  view  of  a  malignant  process. 

In  all  instances  in  which  a  tumor  is  al)sent  the  differential  diag- 
nosis of  cancer  will  have  to  exclude  ulcer,  l)enigu  st^^nosis  (*f  the 
pyh»rus  (not  j»alpable),  chronic  gastric  catarrh,  nchylia  gastricn,  aud 
very  severe  forms  of  gastric  neurasthenia. 

llit't*}', — In  ulcer  there  are,  as  a  rule,  a  dean  tongue,  a  circuni- 
Hcribed  «|»ot  painful  to  pressure,  some  connwtion  of  the  imius  with 
the  |)ericMl  of  gjLstric  dige«ti<»n,  inttTvals  |>erfeotly  free  from  pain, 
copious  hemi:>rrhages,  not  nvurring  very  fre<jueutly,  and,  as  a  rule, 
no  real  anorexia.  In  cancer,  on  the  other  hand,  the  tongue  is  almost 
alwji^s  thickly  furred,  the  painful  area  geuendly  extends  over  the 
greater  part  of  the  gastric  re^;iou,  the  pains  ilo  not  have  much  rehi- 
tion  with  the  digestive  period,  the  hemorrhages  are  rather  small  and 
very  often  recurring,  aud  there  is  real  anorexia  or  aversion  to  fo*Kl. 

hfnifjn  HftniiMt's  i>f  tht-  fttflonis  gives  a  hmg  histi)ry  of  illness  inter- 
rupted by  intcrvalK  of  almost  jjerfect  euphoria,  ext^^udiug  over  differ- 
ent j>eriixls  of  time  (two  or  three  mouths  to  one  year).  The  gastric 
contents  generally  show  the  presence  of  free  hydrochloric  acid  and 
an  increased  degree  of  acidity. 

Malignant  stenosis  of  the  pylorus  gives  a  short  clinical  hiHt^>ry,  no 
intermissions,  and  the  ga,stric  contents  mo«t  often  d<i  not  contain  free 
hydrochloric  acid,  but  do  contain  lactic  wid  inconsiderable  (|aanti- 
tioH.  The  degree  of  tumidity  is  variable,  sometimes  lieiug  greatly  in- 
creased through  the  presence  of  organic  acids. 

Chronic  Gwttrtc  Catarrh.— A  severe  form  of  chronic  gaatric  catarrh 
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nifty  ftt  the  boginuing  give  riae  to  conaiderablo  difficulty  in  eetablish- 
ing  the  diagnosis  between  the  two  conditions.  Soiuetimes  this  will 
be  lit  first  imiHJssible.  By  keeping  the  patient  under  olworvatiou  for 
a  certain  length  of  time  the  diiignoisis  will  often  cleur  ui*;  the  chronic 
catarrh  will  improve  under  rational  troutmeut,  while  cancer  of  tJie 
stomach  will  either  show  no  amelioration  whatever  or  only  a  very 
slight  mie^  the  maiii  symptoms  of  the  disease  contiuuiug  in  the  same 
way  as  Ijefore  the  institution  of  the  treatment. 

AvhijUa  Gafclrica.^ln  achylia  gastrica  the  tongue  is  sometimes 
clear,  the  gjistric  coutentw  not  containing  any  juice  whatever,  no 
mucus,  very  little  fluid  of  neutral  or  very  slightly  acid  reaction  (acid- 
ity 2-<^),  no  ferments,  no  lactic  acid.  The  particles  of  fo<^d  are  very 
coai'se.  The  stomach  is  empty  in  the  fasting  condition  of  tJie  jMitient; 
there  are  no  hemorrhages.  In  gastiic  caucer  the  tongue  is  iJways 
furred,  the  gastric  contents,  as  a  ride,  contain  considerable  quantities 
of  niucns,  the  degree  of  acidity  lieing  rnnch  higher,  even  if  there  is 
absence  of  free  hydrochloric  acid.  Fragments  of  food  are  not  so 
coarse  as  in  the  former  coiulitioM,  lactic  acid  is  freipiently  present, 
and  numerous  micro-orgauisnis  are  almost  always  pre^^nt  in  the 
contents. 

Seven'  Form  of  GftsfrU'  Ncuraftthtnln.—A  mistake  between  gastric 
caucer  and  sevei-e  forms  of  neurasthenia  will  not  occur  frequimtly. 
The  uenn)tic  condition  which  can  l»e  found  in  the  patient,  referable 
to  other  organs  besides  the  stomach,  will  iu'lp  to  estjibHsh  the  con*ect 
diaguiMis, 

Duration  and  Pt'ognosia, 

This  malignant  disease  ordinarily  terminates  in  death  alnrnt  one 
year  aft^-r  the  l>eginning  of  the  symptoms.  There  ai'e  undoubtedly 
crises  which  exhibit  a  protracted  course,  eighteen  months  to  two 
years;  others,  again,  which  run  a  very  acute,  so  to  say,  foudroyant, 
course  antl  lead  to  death  in  four  to  six  weeks.  The  duration  of  the 
disease  dei>ends,  firstly,  upon  the  sitinition  of  tlie  neoplasm,  which 
causes  moi'e  disturbances  and  more  rapid  death  when  occupying  and 
(X'cludiiig  the  cardiac  or  pyloric  orifice;  secondly,  upon  the  chiiracler 
of  the  growths  (some  of  which,  as  for  instance  the  medullary  fonn, 
develop  rapidly);  and  thinlly,  upon  the  complicaticms  which  arise 
either  from  ulcemtion  an<l  hemiirrhage  or  from  cancerous  metastasis. 

The  pi-ognosis  of  cancer  of  the  stomach  is  always  hoj>ele88. 
Oser  has  justly  said  the  only  hni>e  for  the  |Mitient  is  that  the  phy- 
sician has  mjule  a  mistike  in  the  diagnosis.  No  sjK'cific  remwly 
has  us  yet  l>>en  discovered  for  this  ailment,  and  even  surgery  has  not 
been  able  thus  far  to  combat  the  malady  Buccessiully. 
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The  treatment  compriKeH  surgical  iuterference  and  medical 
treat  mout. 

Sni-fjiatl  fiiferferawe.—Uhfi  inability  to  treat  this  inaliuly  success- 
fully has  led  to  the  invention  of  several  very  counm*:^i»us  oj^rations, 
which  can  be  employed  in  appropriate  cases.  They  may  be  divided 
int<i  radical  and  palliative  operations. 

The  r(j(/ur//  operations  include  (1)  Resection  of  the  pylorus,  and  (2) 
excision  of  the  tumor. 

BillnUh  '"  was  the  first  to  prove  the  possibility  of  excision  of  the 
carcinomatous  pylonis  in  1878.  Since  that  time,  distinguished  sur- 
geons all  over  the  world  have  been  working  in  this  s]>eciul  field  of 
alHlomiual  surgery,  and  have  greatly  eontributeil  to  the  further  de- 
velopment of  this  liennc  method  of  treatment.  The  aim  in  total 
resection  of  the  tumor  is  to  radically  cure  the  patient — I'.e.,  to  remove 
all  the  cancerous  i>arts  of  the  organ. 

It  will  be  seen  at  a  glance  that  the  indications  for  this  ojjeration 
exist  as  soon  as  a  neoplasm  accessible  to  the  knife  and  o[>erable  can 
be  diagnosed.  The  earlier  the  diagnosis  is  made  (he  more  chances 
there  are  for  radical  iut+^rfereiice.  Thus  far  only  very  few  cases  are 
known  in  literature  in  which  the  excision  of  the  tumor  or  the  resec- 
tion of  the  pylorus  has  been  foUoweil  by  a  real  euro.  The  rejisou  that 
these  o|)erative  j>rocedure8  have  not  l)eeu  as  successful  as  had  been 
6xi»ected  is  that  tliey  are  resorted  to,  as  a  nde,  too  late.  Gastric 
canc*»r  can  rarely  be  diagnosed  U>fon»  adhosioas  have  taken  ydace 
with  other  organs,  or  before  metastatic  deposits  have  formed  else- 
where. 

Contraindications  for  the«e  operations  aie:  (1)  if  cancerous 
metastJisis  can  be  discovered  iu  other  organs  (liver,  glands,  €>t(\);  C2) 
ftdJiosions,  i.e.,  if  the  tumor  is  not  |»erfectly  movable  and  is  found  to 
be  adherent  to  other  organs;  (3)  the  large  size  of  the  tumor;  (4)  the 
presence  of  high  degrees  of  amemia  or  cachexia;  (5)  very  old  age. 

Palliniivv  Ojtrmtions. — The  palliative  ojierations  have  two  pur- 
l»oses  in  view: 

(1)  To  i>ermit  of  a  bettor  introduction  of  food  into  the  digestive 
tract;  and  (2)  to  remove  as  much  as  possible  the  irritating  effect  of 
food  upon  the  aflfected  area. 

The  operations  serving  this  object  are:  (1)  Oastroetoray,  in 
midigmuit  affections  of  the  cardiac  orifice  or  of  the  oesophagns;  (2) 
gastroenterostomy,  for  maligmint  affections  of  the  pylorus  or  its 
immediate  neighborhood. 
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Gaslroaiomy  cousistB  in  establishing  au  oi>eDiDg  between  the  storo* 
ach  and  the  alHlomiunl  wall,  in  order  to  introduce  fcxxl  l»y  this  new 
imssage.  The  tcchni(]ue  of  the  o|>eration  has  lately  l>een  consider- 
a})ly  improved,  Witzel's '"  method  accomplishing  the  best  results. 
Tlie  indications  for  this  operation  exist  as  soon  as  dysphagia  is  well 
devolo|)ed  and  the  patient  is  unable  to  introduce  large  enough  ([uauti* 
ties  of  li(]uid  and  semi-Iiiiuid  food  tlirough  ]ti.so.>so])Lagus  in  order  to 
niaiutaiu  hin  Ixxlily  weight.  To  wait  until  a  iiino  when  even  Huiall 
quantities  of  liquid  cannot  i>a.Hs  tlirough  the  cardia  into  the  stomach 
without  discomfort  and  pain  doe.s  iii»t  ajii>ear  to  be  advisable,  for  at 
this  i>eri(xl  the  ojieration,  as  a  rnle,  is  more  dangerous  and  afft»rdrt 
less  relief  U)  the  patient.  A  contraindication  to  tliis  <>j>erntiou  is 
the  weakened  cfmdition  of  the  system,  cause*!  either  by  advaut^ 
cachexia,  very  old  age,  or  other  conditiouH. 

GnjitroetiU'rmfuwyconsiHtsln  the  establislinieut  of  a  new  communi- 
cation between  the  stomach  and  the  small  intestines,  in  this  way 
idlnwing  the  6hyme  to  pass  directly  into  the  sniull  iutestino  without 
previously  passing  through  the  pylorus.  The  indications  for  this 
operation  exist  as  soon  as  the  presence  of  maligiuint  trouble  with- 
in the  organ,  comidicated  with  synii>toms  of  isduKlivinia,  has  been 
diiLgm»se<h  e^|>ecially  if  a  radicjil  oi)eration  doei4  not  appear  to  be 
possil>Ie.  The  sooner  it  is  done  the  better.  By  means  of  it  life  can 
Ih*  considendily  prolimgcd  and  made  much  more  comf(»rtjd>le  than  is 
p<»8sible  by  any  otiier  treatment.  The  contraindications  are  the 
same  ns  those  given  al>ove  under  gastrostcmiy. 

Exploratory  laparotomy,  which  is  often  pei*formM  in  this  disease, 
seems  to  bo  permissible  only  iu  those  cases  in  whicli  Iho  diagnosis, 
although  n«»t  positive,  mlmits  of  tiie  i>oRRibility  nf  undertaking  some 
kind  of  nn  operation  which  will  affonl  either  a  cure  or  at  least  st}m<^ 
relief  to  the  patient.  To  make  an  exploratorv  hiimr<»t(»my  merely  for 
the  sake  of  diagnosis  does  not  seem  to  me  justifiable. 

Mediail  Tt'tutmvfil, — The  medical  treatment  has  the  foUowing 
|K)iuts  in  view:  To  streugtlien  the  organism  by  a  pr<iper  mtnle  of 
nourishment,  thereby  (irolonging  life  as  nuich  as  ]»osaible,  and  to 
alleviate  the  morbid  phenomcmi.  The  first  point  can  bo  achieved  by 
a  pro|>er  diet.  The  more  food  the  patient  can  1>e  niatle  to  take  and 
to  assimilate  the  l)etter.  This  should  be  the  most  iinporttiut  prin- 
ciple in  gniding  os.  Ample  variety  in  the  bill  of  fare  anil  the  individ- 
ual inclination  of  the  patient  will  have  to  l)e  consideretl.  Trousseau 
said  that  the  ]mttent  should  l>e  allowenl  U\  eat  what  he  himself  thinks 
hn  cm  Ix^st  tolentte.     The  following  may  be  given  lis  general  rides: 

Thi*  diet  shouhl  consist  of  milk,  kuinysg,  maty.<M>n,  farimunxms 
foods,  soups  containing   legnminous  foods  iu  a  finely  divided  state 
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(grouod) ;  e^K^i  either  raw  or  soft  boiled  or  well  beaten  up  in  soup 
or  milk;  small  (luantitien  of  meat,  either  raw  and  well  scmped  or 
broiled;  the  white  moat  of  a  chicken,  8(|iuiV>,  calf's  brain,  sweet- 
breads, ovBterH,  fish,  white  French  bread,  crackers,  witli  tlie  addition 
of  a  small  quantity  of  sweet  butter;  tea  and  coffee;  wine,  ale.  In 
the  lat«T  stamen  of  the  diHOJiHe  mauy  articles  of  the  ab<ive-dei4cril)ed 
diet  will  not  appear  suitable,  and  the  maintenance  of  nutrition  be- 
oomea  K^adually  more  difficult.  Here  the  artificial  articles  of  fond, 
the  various  i»eptoue  i)i*eparations  (Wyetli's  Wef  juice,  Kemmoi  lch*s 
or  Kudisirs  jH»|>toue,  Mo(iquei*a'8  beef  jelly,  somatose,  Armour's 
UM>f  f>eptone)  are  iu  place. 

Meiiicimd  Traitmtnt. — As  yet  no  sivecific  i"emedy  for  cancer  lias 
been  found.  The  treatmeut  must  thercfoi-e  be  a  jjalJiative  one.  and 
chiedy  directed  towards  c(3mbating  the  more  prouounce<l  morbid 
manifc*statious  and  alleviutiuK  j>aiu.  In  tfanliac  strictures,  Boas 
recommends  the  use  of  poUissium  iodide.  This  author  repoits  a 
case  of  o'sophaKeal  cancer  iu  which  be  employetl  sodium  ioilide  (*2  to 
3  j.:m.  pn>  die)  for  over  six  months.  During  this  whole  period  the 
I»atii'nt  rt.mained  free  from  symptoms  and  even  gained  nine  pounds 
iu  weight.  I  hare  also  administered  this  drug  in  several  cases  of 
canliac  stenosis  and  frtMiuently  obtaininl  transient  go^nl  results.  Ar- 
senic has  also  l*een  given  iu  this  affection  (Fowler's  sohition,  three 
drofje  tlire«  times  daily),  sometimes  with  good  results.  One  of  the 
principal  remetlies  which  is  employe*!  in  gjistric  cancer  is  condu- 
rjuigo.  This  drug  WJis  ivcommendeil  in  1H74  by  Frieilreidi '"  ;is  a 
s|»ecitic  against  CAUcer.  AVhile,  however,  further  researches  did  not 
substantiate*  this  favorable  n^port,  but  rather  proved  that  oondurango 
has  iu  no  way  a  s|>ecific  action  on  cancer,  many  writers  agree  that  it 
is  an  excellent  stomachic  an4l  as  such  heljis  to  alleviate  gi'eAtly  some 
of  the  gastric  sym|»toms  liccompauying  malignant  affeotious  of  the 
stomach.  Ewald,  Roseidieim,  and  Biuis  strongly  adv<H*ate  the  use  of 
this  dnig.  I  also  administer  it  iu  the  greater  number  of  cases. 
Ewald  usually  employs  it  in  combination  with  hydrucliloric  aciil. 
4*-oniluraiigo  may  Ix*  given  iu  the  form  ofadeccMHinn  ^5: 2(H)  water, 
one  tablespoonful  every  four  hours,  or  in  the  form  of  fluid  extract,  of 
whidi  twenty  drojw  or  even  more  ran  Ite  given  three  to  four  times 
daily.  Another  ilrug  from  which  I  have  sometimes  seen  l>eneHcial 
effects  iu  this  midmly  is  methyl  blue.  I'**  was  the  first  to  recom- 
mend its  internal  use  in  cases  of  cancer.  I  have  employed  it  in  eight 
rases  of  cancerous  affection  i>f  either  the  iis4iphagus  or  the  stonuieh. 
In  t])n>e  of  these  casm  I  was  able  to  note  a  great  improvement  of 
most  of  the  morbid  phenomena.  In  one  case  in  which  a  consider- 
able tuiuor  occupied  the  gastric  regioUj  this  appeared  to  have  growu 
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Homewlmt  smaller  after  the  drug  had  been  used  for  about  three  weeks. 
The  patient  took  methyl  blue  for  eight  or  nine  months  oninter- 
rupt4*dlv,  l)einy  all  tlie  tim<^  t]uit«  free  from  pain  and  not  losing  in 
wei^jht,  the  tumor  meanwhile  not  gettiujj  auy  larger.  After  this 
period,  however,  the  tumor  began  to  grow  again  and  the  patient 
rapidly  succumbed.  Methyl  blue  is  beet  given  in  gelatin  capHules 
0.2  gm.  uuee  or  twice  daily.  While  I  do  not  l)elievo  that  this  drug 
is  able  i^rmauently  to  cure  a  cancerous  disease,  I  am,  nevertheless, 
of  the  opinion  that  it  seems  to  exert  a  beneficial  action  in  some  cases 
of  cancer. 

In  all  coses  in  which  there  is  either  decompoaitiun  of  footl  or 
ulreratinn  taking  place,  one  of  the  best  remedies  to  Hlleviat4?  these 
conditions,  juid  olao  sulxlue  the  diacumfoi-tM  produced  by  them,  is 
cldoml  hydi'ate.  Ewald  was  the  first  to  advise  its  use  and  I  also 
lulvocato  it  highly.  It  may  be  given  in  the  form  of  a  three-i)er-ceut. 
solution,  one  tablespoonful  every  two  or  three  hours.  The  other 
remedies  employed  are  simply  symptomatic;  thus  in  case  of  pain, 
opium,  morjihiue,  or  codeine  must  be  admiuifitorod.  The  combimi- 
tiou  of  an  opiate  with  belladouua  is  very  suitable.  If  thei'6  should 
be  a  i)rofu8e  hemorrhage,  this  will  have  to  be  treatetl  in  the  same  way 
as  that  product'd  by  ulcer.  Obstinate  vomiting  luiwt  l>e  controllfd 
either  by  opiates,  or  in  instances  in  which  vomiting  is  due  to  stagna- 
tion of  food  in  the  stomach,  by  occasional  lavage.  Constipation, 
which  is  so  frfninendy  present,  must  \ye  relieved  either  by  niiltl  aperi- 
ents (rluilmrb,  comi^ouud  licorice  powder,  cascara  sagruda)  or  by 
enemat^i  or  glycerin  suppositories, 

FUNCTIONAL  DISEASES  WITH  VARIABLE 
LESIONS. 


Hyperchlorhydria. 

18. — Hyi^raeidity ;  hyi)ersecretion. 
Definition, — By  tlie  term  hyi)en!hlorhydria  is  dasignated  a  con- 
dition in  which  the  stomach  secretes  a  juice  that  is  more  acid  than 
normally.  Hud  richer  in  its  ferments.  While  the  quantity  of  the  juice 
is  very  often  likewise  increased,  its  secretion,  however,  t^ikes  place 
only  during  the  digestive  r>eriod. 


Genetnt  Remarks. 

Although  disturluinces  of  digestion  associated  with  an  hy])eracid 
gastric  juice  were  vaguely  known  to  the  old  writers  (Pembertnu,  Coi>- 
landi  and  others),  it  is  only  iu  recent  years  that  these  forms  have 
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been  thoroughly  Htndied  and  placed  on  an  exact  scientiiio  ImsiB. 
Formerly'  it  was  thought  that  iu  most  disturlmncea  of  the  Btoniach 
tlie  gastric  secretion  wuh  deficient.  Nowatlays,  since  the  publicatiouH 
of  Riegel,  Reichmanu,  Jaworski  and  Glusiuski,  Ewald  and  others, 
we  know  that  in  alraont  one-half  of  all  the  imtienta  anffering  with 
digestive  ilisorders  the  gastric  juice  is  rather  increased. 

Whether  hyi)eracidity  should  Ui  conHidereil  as  a  disease  stti  ijoivrin 
or  not,  is  difficult  to  decide.  Hyj)eracidity  certainly  descri!>e8  only 
one  syraptonj,  showing  that  the  secretory  function  is  increased  with- 
imt  |M>intiug  to  any  detinito  anatomical  lesion;  but  this  symptom  may 
be  of  the  great^'st  im]M)rtance,  and  very  often  covers  the  wluilo  ground 
u|K>u  which  is  based  the  subjective  suffering  of  the  patient  and  the 
rational  treatuiout  at  our  c(»mniand.  That  is  the  reiisttu  why  we  think 
it  I>e8t  to  discuss  hyjierchlorhydria  iu  a  8|)ecial  chapter. 

Does  hyi)ercldorhydna  always  give  rise  to  digestive  disturlMinces 
and  other  symptoms?  In  order  to  answer  this  <|ue3tion  it  will  Ije 
l>e8t  to  determine  more  exactly  where  hyi>erchlorhydria  begins — ?\c., 
to  what  degree  of  acidity  we  may  apply  this  term.  According  to  the 
ex|>erieuce  of  Ewjild  and  others,  to  which  I  can  add  my  own,  tlie 
degree  of  acidity  of  the  gastric  contents  about  an  hour  after  Ewald's 
test  bn?akfa-st  varies,  as  a  rule,  iu  healthy  i>eople  l>ettteen  40  and  00. 
A  degree  of  acidity  of  70  and  alxive  is  therefore  considered  as  hyper- 
acidity. The  above  question  will  now  be  put  iu  the  fi)llowing  way: 
Must  |»eople  with  an  acidity  of  tlieir  gastric  contents  of  70  ami  nlM>ve 
always  present  morbid  x)heuomena?  To  this  I  wiuild  answer  iu  the 
Degative.  From  a  very  large  experience,  I  can  assert  that  we  occa- 
sionally meet  with  i)ei'sons  wl»ose  degree  of  acidity  of  the  gjistric 
contents  is  as  high  an  100  and  even  more,  without  producing  any  dis- 
turbances whatever.  This  condition  need  not  even  l>e  a  transient  one, 
but  may  last  for  years,  and  still  cause  no  discomfort.  This,  however, 
is  not  the  rule,  and  the  greater  uuml»er  of  persons  with  a  hyperacid 
juioe  are  not  fi*ee  from  disturbances,  but  rather  i)re8ent  a  very  char- 
ai'teristic  train  of  syniiitoms.  We  si^eak  of  a  pathok»gical  hyper- 
chlorhydria  whenever  tliis  condition  is  associated  with  subjective 
oomphiints. 

Hy|jerchlorhydria  is,  as  we  have  just  stated,  of  very  fre4|ueut 
HTence.  It  is  met  with  chiefly  in  mlults,  although  neither  the 
ig  nor  the  old  are  exempt.  In  the  majority  of  coses  its  origin 
may  be  traced  either  to  a  ]>sychologiad  cause,  such  as  grief  or  worry, 
or  to  mental  overwork.  It  is,  jis  a  rule,  moi-e  fre<|uent  among  the 
wealthier  and  more   educated  classes,  such  as  hiwyers,  bankers, 
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eU*.,  altbouKli  hyi>erchlorLydria  maj"  be  met  with  also  among  the 
{H>or.  But  iu  addition  to  this  so-called  reflex  action  of  the  brain  as 
iin  etiological  factor  of  the  disease,  there  may  also  be  direct  oaoses; 
thiiH,  for  iiiHtiinee,  the  habit  of  taking  highly  spiced  dishes,  mnch  ice 
water,  and  strong  alcoholic  drinks  is  liable  to  prodnce  this  troable. 

Symptomatology, 

The  development  of  the  disorder  is  nsnally  gradoaL  The  juitieut 
at  lii-Ht  bi^giuH  to  feel  uneasy  about  two  or  three  hours  after  dinner. 
AfterwartlH  tliin  uneasy  feeling  changes  into  a  somewhat  painful  sen- 
Hittiou  ex]»eriouced  iu  the  gastric  region,  and  instead  of  appearing 
after  dinner  it  (K*eur8  about  two  hours  after  each  meal.  The  iiaiu 
lastH  for  an  hour  or  two,  or  even  thi'ee,  and  then  disappears.  Very 
often  pyroHiH  accompanies  the  imn  and  occasionally  regurgitation 
or  water  brimh  tnken  place.  The  iiatieuts,  as  a  rule,  can  ease  their 
paiu  by  taking  Home  nourishment,  especially  one  that  is  rich  in 
albumiu;  thuH  the  white  of  an  egg,  milk,  or  meat  is  capable  of  dis- 
pei-siug  pain.  It  also  diHapi>ear8  after  the  ingestion  of  some  alkali, 
as  Vichy  water  or  bicarbonate  of  soda.  The  appetite  is  ordinarily 
not  diminished  but  fre<pieutly  rather  increased.  Thirst  is  generally 
eulianced.     The  Imwels  in  most  (^ases  are  constipated. 

The  composition  of  the  fotxl  is  frequently  of  significance  with 
rcfercnco  to  the  character  of  the  pains,  which  are  less  intense  in  i)eo- 
]>le  partaking  of  large  <]uautitieB  of  meat  and  eggs,  while  they  are 
much  more  scnere  in  i»ei*sons  living  on  a  chiefly  vegetable  diet. 

liesides  the  attacks  of  ])aiu,  ])atienta  affected  with  hyi>ei"chlor- 
li.\4bia  very  often  sufler  from  severe  headache  or  attacks  of  dizzi- 
ness, wliich  may  api»ear  either  indei)endently  or  accompanied  by 
gastric  pains.  The  patients,  as  a  rule,  do  not  lose  in  weight  exce])t 
in  some  rare  instances,  in  which  a  faulty  and  insufficient  diet  has 
b(*en  maintained  for  (piite  a  long  time. 

Ohjerfire  St/mptonts. — On  i)ali>ation  the  gastric  region  is  freqiiently 
touiul  tender  on  ]>ressure,  although  not  jwtually  painful,  this  tender- 
ness not  being  limitiul  to  one  circumscribed  spot,  but  to  a  larger  area 
covering  the  gieater  i>art  of  tlie  gastric  region.  The  contour  and  the 
size  of  the  stomach  are  fre<iuently  found  enlarged,  although  this  con- 
dition is  by  no  means  characteristic  of  the  affection  iu  question.  A 
splashing  s<nind  can  be  produced  after  the  ingestion  of  water  or  after 
meals,  l)ut  not  iu  the  fasting  condition. 

On  examination  of  the  stomach  with  a  tube  in  the  fasting  condi- 
tion it  is  found  to  l)e  empty,  or  only  a  few  cubic  centimetres  (five  to 
ten)  of  gastric  juice  can  be  obtained.  One  hour  after  Ewald'a  test 
breakfast,  or  two  to  four  hours  after  Leube-Riegers  test  dinner,  the 


HYPERCHLOItli^T>UIA. 


2m 


Kustric  contents  contain  an  ahuuiluni*^  of  bydrocbloric  acid  and  of  tho 
ferments,  the  acidity  1>eiDg,  as  a  rule,  mucL  higher  t]iau  normally 
(twice  or  three  timeH  aH  high).  A  disc  of  egg  albumen  U'coinoH 
digested  iu  the  filtrate  of  tbe««  coutent^^  in  a  very  short  time  (Hom<^ 
times  iu  half  an  hour).  The  gastric  contents  obtained  three  to  four 
hours  after  the  test  dinner  sbuw  nucrrwicnjiically  that  the  moat  has 
Ummi  |)erfectl>  digested,  while  stardiy  suljstiinceH  are  yet  eithi»r  im- 
changed  or  very  little  altered.  The  filtrate  of  the  gastric  contentH, 
either  after  the  test  dinner  or  after  the  test  hrealtfast,  will  reveal  the 
lireseuce  of  either  starch  or  Uirge  (jviautitieH  of  erythrodcxtrin.  The 
addition  of  a  few  drops  of  Lngol's  solution  to  the  filtrate  will  produce 
either  a  blue  rolor  or  an  intense  dark  red. 

The  high  tlegree  of  acidity  is  most  commonly  caused  by  free 
hydro<,'hloric  acid.  The  difference  l»etween  the  amount  of  free  hydro- 
chloric acid  (as  determine<l  by  Mintz*8  methrnl)  and  the  total  acidity, 
is  nt)t  great,  the  figure  very  fretjuently  Unrig  from  10  to  20. 

The  motor  faculty  of  the  stomach  is  usually  not  impaired;  iu 
H  few  instances  it  is  rather  increiised.  Thus  two  hours  after  the  test 
breakfast,  or  six  to  seven  hours  after  the  test  dinner,  the  stomach  is 
found  to  l>e  either  empty  or  to  contain  hut  very  little  foo<l.  The  sjilol 
test  likewise  shows  salicyluric  acid  in  the  urine  as  early  as  an  hour 
after  the  ingestion  of  the  snlol. 

The  degree  of  acidity  of  the  urine  is  fre<juently  diminished  during 
the  digestive  iK>ri(Hl.  This,  however,  is  not  always  tho  case,  for 
!  occasionally  the  degree  of  acitlity  of  the  urine  and  of  the  gastric  con- 
I        tents  may  be  found  increased  at  the  same  time. 
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Course.. 

At  tho  beginning  hyi>ercblorhydria  is  most  fret|ueutly  iutermitt*>ut. 
The  patient  may  suffer  from  this  affection  for  several  days,  weeks,  or 
€ven  mouths,  l)ecoming  free  from  the  ailment  for  jiericHls  tif  time, 
which  vary  from  several  weeks  to  mouths  or  even  years.  After  this 
interval  the  trouV>le  either  rociirs  8i)Outaneously  with^iut  any  apfmr- 
ent  cause,  or  is  evoked  by  a  severe  mental  sluvk  or  worry.  Later 
on  the  peritHis  of  remission  may  become  shorter,  the  jjeriods  of 
hypercbloriiydria  longer,  and  at  last  this  ctmdition  may  become 
|»ermaneot. 

The  prognosis  iu  hyi>erchlorhydria  is,  as  a  rule,  quite  good,  ex- 
jpt  in  some  cases  of  a  very  protracte^l  and  severe  nature,  in  which 
the  prognf>sis  regarding  the  complete  disjipi^enrnnce  of  tlie  condition 
is  boi],  although  even  then  there  is  no  danger  of  a  fatal  issue. 
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Diagnoaia. 

TIio  (liiH^nnsis  of  hyi>erchlorliydria  ia  made  either  by  the  subjecv 
tivo  Hviii])t()m8  alone  or  iu  connection  with  the  resalts  of  chemical 
i'xu]ninAti<m  of  the  gaHtric  contents.  The  subjective  symptoms  char- 
m'teriHtiti  of  hy]>erchlorhydria  are: 

1.  Pniu,  Appearing?  constantly  about  two  to  three  hours  after 
nif^alH.  lielief  from  tlie  pain  is  felt  immediately  after  the  ingestiou 
of  uu  ulkuli,  or  a  little  while  after  the  jiartaking  of  some  food,  espe- 
ci;i11y  HllmniinouH. 

2.  Ap]>otite  and  thirst  are  either  in  a  healthy  condition  or 
imToasod. 

H.  N(>  marked  Ciichexia. 

4.  C'onstipation. 

Altliough  uU  the  symptoms  mentioned  make  the  dia^osis  of 
liyjton-hlorhydnu  proliable,  it  can  be  made  with  certainty  only  after 
ropfiited  oxamiuationu  of  the  gastric  juice. 

1.  ()u  oxiimination  of  the  stomach  in  the  fasting  condition,  the 
oFf^uii  is  cither  found  empty,  or  contains  only  a  few  cubic  centi- 
ni(»tnis  of  juice. 

2.  One  hour  after  EwaUVs  test  breakfast  the  degree  of  acidity  is 
found  f^rcatly  iucreasetl,  owing  to  the  great  amount  of  free  hydro- 
chloric acid, 

DiffercnUal  Diagnosia. 

In  ujjiking  the  (liaguoHis  of  liyi)erchlorhydria,  we  shall  have  to 
4'xclu(lo  all  comlitions  which  are  liable  to  give  similar  symptoms;  for 
instance,  gastric  ulcer,  permaneut  hypersecretion,  and  biliary  colic. 
The  characteristic  syniptonm  of  ulcer  have  l>een  described  above,  and 
we  shall  here  liu:it  ourselves  to  the  remark  that  the  pain  of  an  ucler, 
<'veij  if  this  is  a(*<Hnupunied  by  hyi)erchlorhydria,  does  not  di8api)ear 
(entirely  after  the  ingestion  of  large  doses  of  alkalies.  Permaneut 
liyi»ersecri>tiou  is  very  frequently  accompanied  by  vomiting,  and  the 
most  intense  attacks  of  gastric  pain  api>ear,  as  a  rule,  in  the  middle 
of  tlie  night  or  early  in  the  morning.  On  examination  with  the  tube, 
the  stoinuch  in  the  fasting  condition  is  found  to  contain  considerable 
quantities  of  gastric  juice  (80  to  1(K)  c.c).  Biliary  colic,  not  ac- 
comjtanied  by  jaundice  or  by  a  considerable  palpable  swelling  of 
tli(i  gall  bladder,  may  give  rise  to  errors  as  to  the  real  cause  of  the 
pain.  Li  biliary  colic,  however,  the  pains,  as  a  rule,  appear  later 
than  in  hyperchlorhydria  (four  to  five  hours  after  a  meal),  and  are  not 
cased  by  the  ingestion  of  food  or  by  alkalies.     Another  means  of 
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differential  liijignoeitt  is  tliat  the  pains  in  biliary  colic  moBt  com- 
monly  extend  over  the  right  epigastric  and  byiKxihondriac  regions, 
whereaH  tlie  pains  of  hyperchlorhydria  are  felt  more  in  the  middle  of 
the  epigastrium,  although  sometimen  radiating  farther  to  the  right. 

Treaiment. 

Ilytjienic  Regimen, — As  hyi>erchlorhydria  is  most  fretpiently 
ranBod  by  too  much  mental  work,  tlie  daily  life  of  the  patifut  as  to 
amount  of  work,  bodily  exercise,  mentjil  rast,  and  pleasure  will  have 
to  1m?  regulate<l.  With  reganl  to  this  jw^int,  the  same  rules  will  not 
apf)ly  to  all,  but  it  will  be  necessary  to  individualize  each  case  for 
itself.  Thus  business  men  with  a  great  deal  of  responsibility  rest- 
ing upon  them,  lawyers,  politicians,  and  physicians  must  l>e  sent 
away  from  their  work  to  some  country  place,  so  as  to  relieve  their 
brains  temporarily  from  the  strain.  Ladies  moving  in  high  social 
circles,  and  participating  in  all  manner  of  festivities,  will  liave  to  1^ 
restricted  to  a  more  quiet  life.  On  the  other  hand,  there  are  people 
with  large  fortnnefl  and  without  any  occu[)ation  whatever,  who  l>ecome 
sick  from  paying  too  much  attention  to  their  own  bodily  functions. 
Here  it  will  l>e  necessary  to  occupy  the  mind  of  these  ]mtients  with 

e  kind  of  work. 

C<jld  s|>onge  baths  in  the  morning,  bodily  exercise  of  alnmt  eight 
to  ten  minutes'  duration  every  morning  are  in  most  instances  of  value. 
Walking  once  or  twice  a  day  for  half  an  hour  to  an  hour,  horselMw-k 
riding,  driving,  bicycle  riding  should  l)e  highly  recommended. 

Diet, — All  sul>stances  that  are  liable  to  excite  intensely  the  glands 
of  the  stomach  must  be  excluded  from  the  dietary  of  such  ]>atients. 
Therefore  all  kinds  of  acids,  including  organic  acids  (citric,  tjirtjirie, 
acetic  acid),  all  kinds  of  spices,  such  as  pe|)per,  mustard,  horse  nul- 
dish,  and  the  like  must  be  forbidden.  The  food  should  consist  of 
material  rich  in  albumin,  while  the  quantity  of  starchy  sul^stances 
should  be  diminishe<l.  Thus  all  kinds  of  meat  (even  game),  fish, 
oysters,  eggs,  milk,  should  be  taken  iu  Lirgo  quantities.  Bread  and 
batter  are  i>ermitted.  rotJit4>e-s,  spinach,  as[>aragus,  green  ]>eaH, 
fjirina,  /md  rice  should  bo  t^iken  only  in  small  amounts.  Wliiskey 
and  wines  should,  as  a  rule,  l>e  avoided.  Cocoa,  weak  tea,  weak 
coffee,  and  l>eer  can  be  given  in  moderate  quantities. 

Aa  a  rule,  it  is  advisable  t<^  have  the  patient  partake  of  five  meals 
daily,  three  hirge  and  two  smaller.  The  larger  meals  should  not 
deviate  much  from  the  ordinary  bill  of  fare,  while  the  two  smaller 
meals  should  consist  either  of  a  glassful  of  milk  or  matzoon,  with 
bread  and  butter  or  a  cup  of  cocoa  and  a  few  crackers,  or  occasionally 
a  cup  of  bouillon  with  an  egg  beaten  up  in  it,  and  some  bread,  or  half 
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a  dozen  oysters,  a  few  crackprs,  and  a  kIess  of  beer.     The  jnitif 
must  be  iiuprosseil  with  the  iiiiiiortance  of  lufuiticating  the  f<x>d  tlior- 
onghly  and  euthi^^  slowly,  besides  restiug  tiftopu  tn  twouty  miani 
after  eai'h  IUl^al. 

3Mktnitcnt8, — All  kiuds  of  alkalies  t-au  \ie  apj)lie<l  in  the  treatnieul 
of  this  aftV'otiou.     Wht^re  hyi*('rchlorhydria  18  not  cotupiicated  withj 
coimtijmtion,  bicarbonate  of  Hoda  may  be  given,  either  alone  or  ii 
cundiiuation  with  Hngar  of  milk  or  i)ep|>ernnnt  sugar  (German  Phar- 
inacopo'ia),  in  dosew  of  half  a  toafipooufnl  t«i  alwiut  one  teas|K>onfuI(l 
three  tirueH  a  day,  two  hourw  after  meals.     In  cases  which  are  acconi- 
paTiied   by  eonsti[Mitifni,   magnesia  usta   ami   some   rhubarb  can  be 
added,  and  here  I  frequently  prescribe  the  following: 

U  Magnes.  ust.. 

Piilv.  nul.  rhri fia   7.5     3  fj. 

bodii  carbon.  cXBiccttl.. 
Stxlii  bicarbon.. 

Kheosiicch,  monlli.  pip an  15.0     Jiv. 

M.  K\aclisf;iine.  f.  pulr.  D.  ad  scnlulani.  9.  llnlf  n  tciiBpoonrul  to  a 
tcuNpDnnful  tlinri'  timer  liiiily.  two  tioiirs  after  meals,  to  be  taken  In  pUiii  water 
or  in  Vitliy  wftU-r. 

Bonveret  useH  sodium  bi(*arUonate  in  2  gm.  doses,  to  l>e  tJiken  two 
hours  after  lunch  and  after  supper,  and  to  l)e  rei>eated  after  an  hour's 
inttrviil.  The  alkaline  treatment  can  be  continued  for  very  long 
I>eriods  witlii>ut  any  ill  effects  whatever.  In  eases  in  which  the  ner- 
vous element  is  more  disturl^ed  (alee|)leftsue88,  hendaehes,  over-excit- 
ability, etc.),  we  should  give  a  good  drwe  of  a  bromide  salt.  I  am  in 
tlie  habit  of  jireseribiug  strontium  bromide: 

U  Stront.  brom.  puriss.. t2.0     3  Hj. 

Aq.  nientb.  pip IK>.0      3  XV. 

S.  Ouc  Ictiapoonful  twico  tliiily  in  milk  iit  mealtime. 

So<lium  bromide  and  ammonium  bromide  can  l>e  empl<»yed  in  the 
same  way.  The  bnmiides  should,  however,  Ixj  given  only  f<n-  a  week 
or  twf>,  »ind  their  us«a  tlu'ti  discontiuuod  for  a  short  time,  after  which 
tliey  may  l>e  resume<l  for  the  same  lei*gth  of  time.  Boas  advises  tlie 
miministratiou  t)f  small  doses  of  morphine  or  codeine.  He  fre<|uently 
prescribes  the  following: 

^  Mnguea.  n«l .         .         l.TO     ;  !v. 

MurphiniL*  bydrnclilor 0. 1      gr,  ins. 

M.  f.  pulv.  d.  In  8cat.  S.  A  point  of  a  knife  to  a  teaspoouful  tbreo  times 
daily. 

T  have  very  seldom  seen  the  necessity  of  prescribing  either  mar* 
])hine  or  codeine  in  this  afTection. 
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Of  the  wateriui^-plaoeH,  Vicliy  aud  Neuenabr  are  to  be  highly 
recommemled.  For  the  treatineDt  of  these  patieuts  at  homo  tbeHe 
mineral  waters  are  takf*ii  most  ntlvaiitii^oonsly  in  small  c|iiAntities. 

Elfctrinty, — In  cases  of  a  i»rotracted  nature,  tlio  direct  application 
of  the  electric  current  to  the  ioHide  of  the  8tomaoh  Ih  fre^iuently  of 
the  greatest  l>enefit.  In  mrmt  instances  the  faradic  current  should  l»e 
applied,  hut  in  casea  in  which  the  pains  are  very  severe  galvaniza- 
tion should  be  employed.  As  to  tlie  mode  of  application  of  the  cur- 
rent and  the  length  of  time  rwpiirod  ff»r  this  troatinent,  see  the  section 
on  electricity.  The  electric  current  applietl  iu  this  manner  exerts  a 
stimulating  tonio  iuflueuce,  not  only  u]>ou  the  stomac^h,  but  also  upon 
the  small  and  large  intestines.  I  have  fre<iuently  seen  cases  of  hyper- 
chlorhydria,  jiccomiianied  by  the  most  ol>stiuate  ccuiHtipatiou,  i>er- 
fectly  cured  l>y  means  of  the  current,  even  when  no  drugs  whatever 
had  been  given. 


Gastrosuccorrhoea  Continua  Periodica  (Reichmann). 

Synonynui.  — (i astroxyusis  (Bossbacli) ;  i>eriodic  continuous  flow  of 
gastric  juicei 

Thrjiiiitiou. — By  gastrosuccorrhaii  continua  i)erioiHc«  is  designated 
un  affection  which  is  characterized  by  u  cnuHtjiut  se<'rt*tiou  of  gastric 
juice  giving  rise  to  sjhMIs  of  vomiting  aud  severe  i>aius. 

Genfml  Nemarka. — The  affei'tion  is  met  with  either  in  persons 
suffering  from  some  organic  lesion  of  the  i>eriiiheral  or  central  ner- 
vous system,  or  in  i>ei*sonH  whose  nervas  ajipear  to  l>e  in  a  normal 
state.  The  |jericxlio  continuous  flow  of  gastric  juice  was  first  de- 
scrilted  by  Reichniann;  "*   a  few  years  jireviously  K«>sslwicli '"  had 

;ribetl  under  the  name  <if  gastroxynsia  a  nenous  afl'ection  of  the 
fltomach,  which  consists  in  a  smlden  upi»earanc6  of  severe  headaches 
aoeompauie<l  by  gastric  ]iains  and  vomiting  of  very  acid  chyme  or 
gastric  juice.  In  accordance  with  Boas,  I  consider  gastroxynsis  and 
gastrosnccorrho*a  continua  i>orio*lica  as  one  aud  the  same  affection, 
aud  I  do  not  think  they  should  1>e  treated  under  different  headings. 

Symptomatology, 

In  the  raidst  of  perfect  heiilth  a  sensation  of  discomfort  is  experi- 
enced in  the  gastric  region,  which  is  associated  with  restlessness. 
Soon  afterwanls  the  discomfort  changes  into  a  rather  [Uiiufid  sensa- 
tion, ami  naUMi-a  ap[M-ars.  Tlie  patient  is  compelled  to  occupy  a 
recumbent  fiosition.  The  symptoms  just  des(*ribed  continue  or 
\r  increase  in  K€"verity.  atid  in  about  an  hour  or  two  the  nan- 
ends  iu  vomiting  of  a  hirge  ijuautity  of  gautric  contents.  The 
Vot.  VIU.-18 
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I>atieut  lutftv  uow  feel  a  little  relieved  for  a  short  time,  bat  soon  the 
same  syiDptoins  retain.  The  ap{jetite  is  entirely  lost  aud  instead 
there  is  extreme  thirst.  The  more  the  patient  drinks  the  more,  us  a 
rule,  he  has  to  vomit.  If  he  ubstains  from  dhnking,  the  vomiting  is 
less  frequent,  but  pei-sists  nevertheless.  Thus,  as  a  rule,  in  the  mid- 
dle of  the  night  or  ejirly  in  the  morning,  the  patient  has  to  vomit  a 
large  quantity  of  a  watt-ry  liquid  which  is  very  acid  in  charaoter, 
and  either  (juite  clear  or  greenish  from  the  admixture  of  bile.  If  this 
liquid  be  examined  it  will  l:>e  found  that  free  hydrochloric  acid  is 
present  in  large  <piantities«  as  well  as  the  fei*mente  (rennet  and  pe|>- 
ain).  No  food  i>articles  can  be  discovered  in  the  fluid.  It  consists 
of  either  clear  gastric  juice  or  gastric  juice  with  admixture  of  a  little 
bile.  After  such  an  attack  freiiuently  a  cousUint  desire  to  vomit  per- 
sists, aud  the  patient  sufFers  from  very  violent  and  painftil  retching. 
'  Often  a  quarter  of  an  hour  after  the  last  paroxysm,  the  patient's 
efforts  to  vomit  cause  a  small  quantity  of  clear  yellow  bile  to  be 
ejected.  Even  if  the  patient  al>solutely  al)staius  from  all  kinds  of 
food  and  drink,  a  few  hours  later  a  large  (|UJiutity  of  gastric  juice 
may  again  be  vomitetl.  The  patient  in  this  condition  is  hanlly  able 
to  sleep  for  any  length  of  time  as  the  {miu  awakes  him  soon  after  he 
has  fallen  asleep. 

The  abdomen,  as  a  rule,  in  sunken.  The  patient  looks  extremely 
pule,  anil  his  extremities  are  frequently  cold.  Severe  headaches  often 
accompany  this  tinin  of  symptoms,  and  constipation  is  almost  a  con- 
stant concomitant.  After  this  condition  has  lasted  for  two  or  three 
days,  or  sometimes  even  lunger,  the  nauseous  feeling  begins  to  dis- 
appear, the  pjiins  subside,  and  tlie  patient  experiences  for  the  first 
time  a  desire  for  food.  He  is  now  able  to  eat  without  vomiting,  and 
in  a  day  or  two  feels  himself  again.  It  is  characteristic  of  this  affec- 
tion tliat  the  symptoms  disapi>ear  almost  suddeidy,  and  that  the 
patient  who  seemed  to  l)e  in  a  wretched  state  a  few  hours  before  may 
now  appear  nearly  well. 

After  a  i>eriod  of  jiorfect  eujihoria,  varying  from  several  weeks  to 
a  few  months  or  a  year  or  even  longer,  a  similar  attack  may  occur. 
The  attacks  may  then  either  recur  after  the  same  ])eriod  of  time,  or 
the  intermissions  of  health  may  l)ecome  gradually  shorter,  so  that 
ultimately  the  j>atient  has  hardly  recuperated  from  his  last  attack 
before  a  new  one  supervenes.  The  latter  condition  forms  the  inter- 
mtnliary  stage  Ijotween  peri<Klic  aud  chronic  gastrosuccorrhti^a. 

During  the  free  intervals  the  gastric  secretion  takes  pjjvce  either 
in  a  perfectly  normal  manner  or  liyperchlorhydria  may  exist.  In 
eitlier  cose,  however,  the  stomach  remains  free  from  secretion  in  its 
empty  state. 
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Dkigno8i8. 

The  diagnosis  of  gastrosuccorrLoea  conlinua  periodica  cau  be 
maile  b>  the  a1x>ve-d6Hcribed  symptoms,  iu  ooDuectiou  with  the  ex- 
aminutioD  of  the  vomited  matter  <^whio])  Ih  found  to  connist  iirinci- 
|ially  of  olejir  gtistric  juice  witJnmt  admixture  of  much  food),  or  with 
tlie  examiuiitiou  c»f  the  ntomiich  iu  the  fastiug  coudition  hy  means  of 
the  tube  (which  resiiltn  in  the  withth'jiwal  of  a  conniderable  quantity 

•of  clear  gastric  juice).  Inasmuch  as  similar  attacks  of  gasti'osuccor- 
fhcesk  may  occur  as  a  consetjuence  of  either  an  open  ulcer  or  a  cicatrix 
within  the  stomach,  the  pylorus,  or  the  duodenum,  it  will  be  neces- 
siiry  to  exclude  such  organic  affections  before  making  a  diagnosis  of 
continuous  {>eriodic  gastric  flow,  which  we  consider  to  be  a  nervous 
affection.  It  will  also  l>o  i>f  im|»ortance  to  exclude  organic  spinal  or 
cerebral  troubles,  which  may  cause  a  similar  disorder  of  reflex  origin. 


Ftttguosis, 


^M      The  prognosis  of  jmre  gastrosnccorrhcea  continua  periodica  is, 
^^BH  a  rule,  not  l»ad.     In  many  instauces  it  is  iiossible  either  to  make 

the  attacks   less  severe,  or  in  some   instances  to  effect  a  cure  by 

rational  treatment. 


I 


Treatment, 


It  will  always  be  advisable  to  analyze  the  gastric  juice  of  the 
ptttifut  during  the  free  intervals.  If  hy[)erchlorhyibia  is  found  this 
will  have  to  be  treated  (see  p.  271),  even  if  there  should  be  ui»  subjec- 

ive  complaints;  for  hyi>erohlorhydria  is  frequently,  although  not 
always,  the  cause  of  such  attacks.  At  any  rate,  a  hygienic  way  of 
linng  should  l>e  inaugurated  by  the  physician.  I  am  in  the  habit 
of  prescribing  a  gixxl-sized  dose  of  bromide  as  soon  as  the  {mtieut 
fpids  an  attack  coming  on,  and  find  that  occasirmally  it  may  be  cut 
aliort  at  the  very  l)egiuning.     In  some  instances  the  attack,  although 

ot  interrupted  in  its  progress,  is  thereby  rendei-ed  less  severe. 
When  the  atta4*k  has  apjieared  the  i)atieut  must  l>e  kept  in  bed- 
A  hot-water  bag  is  placed  over  the  gitstric  regitm,  and  if  the  |>ains 
are  severe  an  opiate,  either  alone  or  in  combination  with  l»elladonna, 
M  Administered.  During  the  first  day  of  the  atbu'k  no  nourishment 
whatever  shoukl  1>c  given.  A  teaspoouful  of  cold  water  or  a  small 
pill  can  Im>  administered  from  time  to  time,  esiiecially  if  the  pa- 

eiit  is  very  thirMty.  The  next  day  Hmall  quantities  of  milk,  mat- 
or  egg  water,  one  or  two  tablespooufuls,  are  given  every  hour. 
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On  the  third  day  the  quantity  of  nooiiahment  may  be  ineieased 
to  half  a  oupfol  at  a  time  adminiatered  every  two  honrs,  and  be- 
sides the  aboye  liquid  food  the  white  of  a  hard-boiled  egg  chopped 
up  fine  may  also  be  given  (one  or  two  eggs  a  day).  On  the  fourth 
day  meat  (scraped,  raw,  or  broiled)  may  be  tried  and  afterwards  the 
diet  may  be  gradually  arranged  as  for  cases  of  hypercblorhydria.  The 
system  of  diet  as  laid  down  here  for  every  day  from  the  beginning  of 
the  attack  will  certainly  depend  upon  the  condition  of  the  patient, 
and  will  have  to  be  modified  accordingly.  As  there  is  always  con- 
stipation during  the  attack,  it  will  be  best  to  move  the  bowels  on  the 
second  or  third  day,  either  by  a  glycerin  suppository  or  by  a  large 
injection  of  water  (a  quart  of  water  and  a  teaspoonful  of  salt),  or  an 
injection  of  sweet  oil  (one  pint). 

GastroBuccorrhoBa  Ctontinua  Ohronica  (Beiohmann). 

Synonyms. — Chronic  continuous  flow  of  gastric  juice.  Beich- 
mann's  disease. 

Definition, — Under  the  above  name  Beichmann  '**  in  1882  described 
a  pathological  condition  which  is  characterized  by  a  constant  secre- 
tion of  gastric  juice,  even  when  there  is  no  food  whatever  in  the 
stomach.  The  stomach  is  found  to  contain  considerable  quantities 
of  gastric  juice  in  the  morning,  even  in  the  fasting  condition. 

General  Remarks. — In  describing  this  new  disease  Beichmann  in 
1887  mentioned  that  he  had  observed  sixteen  cases.  An  exact  scien- 
tific diagnosis  had  been  made,  however,  only  in  six  of  them.  "In 
the  remaining  cases,"  says  Beichmann,  ''I  was  able  to  find  in  the 
stomach  in  the  morning  iu  the  fasting  condition  a  large  quantity  of  a 
liquid  containing  hydrochloric  acid  and  pepsin,  and  exhibiting 
digestive  properties,  but  also  containing  much  peptone  and  remnants 
of  amylaceous  food." 

Among  the  six  cases  which  Beichmann  considered  as  typical  of 
gastrosuccorrlioea  chronica,  I  think  that  only  one  (Case  3)  deserves 
this  name,  for  the  remaining  five,  aside  from  the  constant  secretion 
of  gastric  juice,  presented  other  important  lesions  of  the  stomach, 
which  in  all  i^robability  were  rather  the  cause  than  the  effect  of  the 
constant  gastric  flow.  In  all  the  cases  described  by  Beichmann,  ex- 
cept in  Case  3,  the  stomach  in  the  fasting  condition  contained  a  con- 
siderable quantity  of  litjuid,  consisting  of  gastric  juice,  in  which  were 
only  amylaceous  food  remnants.  When  the  stomach  had  been  washed 
out  on  the  i)revious  night,  and  the  patient  had  abstained  from  food 
or  drink,  the  stomach  in  the  morning  nevertheless  contained  clear 
gastric  juice.    These  cases  are  then  undoubtedly  cases  of  dilatation 
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of  the  stomach,  or,  more  correctly  speaking,  of  stenosis  of  the  pylorus, 
in  which  hy|)er«c^*retion  must  be  consiJeretl  as  n  concomitant  factor. 
Heichmann,  and  following  him,  especially  the  French  writers  Bou- 
veret,  Debove,  ami  Remond,  and  among  the  Germans  Riegel  "*  have 
laid  too  little  stress  upon  the  distinction  l:>et^veeu  the  constant  flow  of 
gastric  juice  and  dilatation  of  the  stomach  due  to  stenoHis  of  the 
pylorus.  On  this  account  the  picture  given  by  these  authoi-s  of  the 
true  gastro8uccorrha*a  chronica  bears  a  closer  resemblance  in  many 
points  to  that  of  dilatation  of  the  stomach  than  to  the  picture  of  tlie 
affection  in  question.  Inasmuch  as  the  treatment  of  cases  of  stenosis 
of  the  pylorus  is  in  most  essential  {X)ints  different  from  cases  of  gas- 
trosnccorrhcea  (I  need  only  mention  tliat  the  most  mtioual  treatment 
fur  the  former  is  a  surgical  one),  it  is  al>8olutely  necessary  strictly  to 
differentiate  between  these  two  conditions. 

Al>out  two  years  ago  Schreiber,'"  of  Konigsberg,  published  an 

l«xtensive  paper  in  which  he  expressed  doubt  as  to  the  existence  of  the 
new  disease,  regarding  all  the  cases  desi'rilxMl  by  Reichmanu  as  cases 
of  <litatation  of  the  stomach  witli  stagnation  of  food.  Shortly  after- 
wards two  other  important  pajtors  apj)eared  with  reierent^  to  this 
qoestion.  Riegel'"  defended  Reichmanu's  views,  while  Martins"' 
was  inclined  to  favor  Schreilwr's  opinion.  Whether  fcichreiber's  view, 
that  the  stomach  normally  secretes  gastric  juice  even  while  in  its 
empty  state,  is  correct  or  not,  is  a  question  that  is  quite  difficult  Uj 
decide,  although  I  am  {personally  of  the  opinion  that  when  there  is 

fno  food  in  the  stomach  there  is  no  secretion.  But  leaving  aside  this 
question  about  the  physiology  of  the  stomach,  there  is  no  doubt  that. 
as  a  role,  the  stomach  in  the  fasting  condition  does  not  contain  any 

I  considerable  quantity  of  gastric  juice.  Whenever  considerable  qnan- 
titieB  are  found  the  stomach  must  be  considered  as  affected. 


I 


Oastroftuccorrhopa  chronica  is  met  with  much  more  frequently  in 
men  than  in  women.  In  some  instances  there  is  present  beside«i  tliis 
affection  some  other  fun<rtionjd  neurotic  disturbance.  In  three  of  my 
cases  the  latter  was  very  marked.  Thus  one  of  these  patients  com- 
plained of  a  burning  sensation  all  over  his  limbs,  which  lastod  for 
three  months  and  then  suddenly  disappeared.  Like  hyperchlor- 
Lydria,  the  gastrosuccorrhoBa  seems  to  arise  from  great  mental  worry 
or  strain. 

Sympfomatoiofjy. 

After  a  more  or  leas  prolonged  i»eriod  of  different  dyspeptic  dis- 
turbancee,  which  are  similar  in  character  to  those  caused  by  hyper 
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chlorhvdria,  there  uppeara  a  prouoouced  seusuliou  of  iwiin  several 
hnnrs  iifU*r  and  shortly  beftir©  meflls.  Very  smm  vumitin^  super- 
venes as  a  new  s>'mf)tx)m.  At  first  it  occurs  only  iKCJisiomilly,  but 
oonsbintly  k^ows  more  fre<^|uent  until  at  last  wo  find  nno  or  sev^Tal 
vomiting  spells  every  day.  The  vomitiug  ap[ieai^  most  fnMiuently 
800I1  after  bn^ikfast,  souictiuieH  also  after  sujiper.  In  only  a  few 
cases  does  it  tHcur  in  the  niyht  alK>ut  two  or  three  o'clock.  pi-ecHlinl 
by  a  long  aud  severe  attack  of  jiaiu.  Tho  vomited  matter  is  always 
very  acid  and  more  or  lesH  litjuid.  The  niylit  vomit  consists,  as  a 
rule,  (if  a  clear  litjuid  cout^linln^^  hardly  any  food. 

The  appetite  is  generally  increased,  althoufjh  tliere  are  exceptions 
to  this  rule.  In  some  cjises  periods  of  extreme  hunger  alternate  with 
perifMls  of  pronounced  anorexia.  In  most  cases  the  sensation  of  thirst 
is  greatly  increased.  In  all  of  my  caKf^H  cousti|tation  was  marked.  In 
Home  there  was  loss  of  weight,  but  none  of  my  patients  was  emaci- 
atod  iu  any  great  degree. 

Duttfiiosis, 

Although  the  symptoms  described  might  suggest  the  presence  of 
gastrosuccorrhuja  in  cerbiin  cases,  the  exact  diagnosis  can  be  made 
only  by  a  ropeiLted  examination  of  the  stomach  iu  tho  fasting  con- 
dition. By  inserting  the  tube  into  the  stomach,  and  t^dling  the 
patient  to  exert  some  liressure  with  hin  ab<lomiual  muscles,  more  or 
less  liquid  ((50  to  1(K)  e.c.)  is  obtained  from  tho  stomach.  This  con- 
tains no  fo<Hl  particles,  but  exhibits  all  the  properties  of  tho  gastric 
juice.  It  may  lo4)k  greenish  from  the  admixtxire  of  bile,  but  this  is 
not  an  important  sign.  The  filtrate,  as  a  rule,  shows  a  somewhat  in- 
creased degree  of  acidity.  It  never  contains  any  starchy  ]>rodnct8 
(alisonc-e  of  erythrodextrin,  jvchrootlextrin,  and  sugar). 

Microscopically'  no  sarcinie  or  other  signs  of  decomposition  are 
found.  Frequflutly  cell  nuclei  are  met  with  in  large  numbers.  In 
examining  the  patient  one  Imnr  after  Ewald's  test  broakhist,  the  gas- 
tric contents  will  be  found  to  contain  more  liijuid  than  UHually,  aud 
the  degree  of  acidity  will  be  quite  high  (80  to  Titl).  As  a  rule,  the 
degree  of  acidity  of  tlie  gastric  cont<^uts  is  higher  than  that  of  the 
gastric  juice  when  withdrawn  from  the  stA^miach  in  the  fasting  cou- 
dition.  In  examining  the  filtrate  of  the  gastric  contents  as  regards 
the  starchy  pro<lucts,  it  wilt  be  found  that  the  Lugo!  solution  will 
[>nj<luce  u  deep  violet  or  even  blue  color,  showing  that  the  starcli  has 
not  l)een  much  changed.  A  thin  disc  of  hard-boiled  egg  will  Ije  di- 
gested in  the  filtrate  at  blood  temperature  iu  alxait  lialf  an  hour  to  uu 
hour.  The  difference  as  to  the  degrees  of  digeHtiou  of  the  albumi- 
nates and  starches  (the  former  being  more  quickly,  the  hitt^'tr  much 
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more  slowly  digesteii)  can  be  beet  studied  after  Leulje-Riogers  test 
dinner.  Three  to  f^mr  Lours  after  sucb  a  dinner  tbe  obtained  gastric 
contents  contain  liardly  any  meat  particles  whatever  (all  bein^  di- 
K^sted),  whereas  |>artieles  of  stjin-hv  Uhx\  form  the  priucipu]  ]mrt  of 
thft  mixture.  In  this  way  tlm  iliff(^ren«^  between  the  digestion  of 
meatN  and  of  starchy  foods  existiuK  iu  this  affection  in  seen  at  ouce. 

Differenfuit  Diafjiit)6Ui, 

In  making  the  diagnosis  of  gastrosuccorrhoBa,  all  organic  lesions 
of  the  stomach  (ulcer  aud  stenosis  of  the  p.vlorusj  which  are  liable  to 
be  accompanied  with  gastrosuccorrh<i^  will  have  to  be  excluded. 
According  to  my  exi>orience,  it  is  easy  to  exclude  stenosis  of  the 
pylorus,  but  not  au  ulcer.  In  stenosis  of  the  pylonis  the  stomach 
in  the  fasting  condition  is  also  found  to  contain  a  liquid,  but  this  is 
mixed  with  food,  and  the  filtrate  always  shows  the  i)resence  of  starch 
or  sugar  products.  But  the  main  thing  is  that  fcxHl  particles  can  be 
»©en  even  with  the  naked  eye,  whereas  the  liquid  found  in  the  stom- 
ach in  case  of  genuine  gastrosnccorrh(i*a  dtn-s  not  contain  aiiv  food 
{^articles  as  desoril)etl  ab*^>ve.  The  presence  of  an  ulcer  will  be  sus- 
jiected  if  there  has  Ihh^u  a  preceding  hM'inateniesis  or  niehena  or  a 
circumscribed  spot  in  the  gastric  region  very  painful  to  the  slightest 
proHsnre.  The  absenct^  of  the^e  symptoms  will  tend  t^»  justify  the 
diagnosis  of  gjistrosuccorrhcea. 

In  this  re«ij}ect  I  agree  with  Heichmanu  as  to  the  existence  of 
a  imthological  continuous  gastric  succorrhcea,  althouglt  I  restrict 
this  muue  to  casen  not  presenting  any  organic  lesious  of  tbe  stom- 
ach. Whenever  tlie  latter  e3dst,  I  deem  it  l>est  to  look  upon  the 
aocomimnying  gjistric  succorrho^a  as  a  conse^^juence  of  (he  main 
trouble,  but  not  as  tbe  cause  of  the  organic  lesion.  According  to  my 
experience,  which  coincides  with  that  of  Ewald,  cjise^  of  genuine 
gastmeuccorrha'a  chronica  are  quite  nire.  Tljey  are  less  frefiuent 
than  tliose  of  jieriotlic  gastrosuccorrhtt'a.  During  the  last  seven 
^ears  I  have  met  with  six  cases  of  this  affectitm.  one  of  which  I '" 
published  in  1887.  The  following  is  tbe  description  of  one  of  my  re- 
oentl y  observed  ty  pical  cases  of  gastrosuccorrhcBa ; 

A*  S.,  21  years  old,  has  suffered  since  early  youth  from  digestive 
troubles.  As  far  back  as  he  can  rememl)er^  he  has  felt  hungry  very 
aoon  after  meals  (ooe  hour).  The  bowels,  although  usually  regular, 
were  at  times  very  consti[>ateii.  Patient  was  always  weakly,  but  in 
the  last  three  years  he  has  been  trouble*!  to  a  much  greater  degree. 
He  felt  extremely  weak.  Iiecame  dizzy  after  meals,  and  was  overtH)me 
by  a  feeling  of  sleepiness.  The  bowels  became  constii)ate<l  all  the 
,iime.  During  the  last  six  or  seven  months  t1u*re  wjls  a  sen.sation  of 
Xr&ine  weakness  in  the  hands  and  feet.      The  appetite  was  con- 
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utantly  increased,  auil  a  LuuKiy  feeling  appeared  very  frtHjuently. 
For  the  piwt  throe  luoutLs  there  hud  beeu  a  burniujj;  seusation  in 
the  gantric  region,  wbit-h  increased  iu  severity  about  au  h(jur  or  two 
after  meals.  From  that  tini«  ou  the  ]»atieut  \yo^i\u  to  vomit  fre- 
quently. The  vomiting,  ilk  a  rule,  cu'curreil  very  boou  after  a  meal, 
althouf^h  oecaHioually  ifc  took  place  either  in  the  middle  of  the  night 
or  in  tho  riioniiiig  lu'E^iro  hreakfaHt.  Patient  had  lost  lately  iu 
weight  (about  ten  ponmls). 

Present  cdnditinu:  Chest  organs  intact.  On  jtalpatiou,  the  gas- 
tric region  is  soniowhat  sensitive  to  pressure.  There  is,  however,  no 
circuui8onl>ed  painhil  area.  A  fli)lashiug  sound  can  bo  produced 
extending  to  about  one  finger's  width  above  the  navt^l.  The  tongue 
is  thickly  coated.  Tho  color  of  the  lips  and  cheeks  is  quite  good, 
and  the  patient  does  not  look  euiacinted.  The  knee  reflox  is  present, 
and  the  urine  d<3es  not  contain  anything  a])norma].  Tlie  exaniiua- 
tion  of  the  stomach  one  hour  aftt»r  a  t<*st  breakfast  showed  the  <inan- 
titv  of  chvme  to  l>e  small  (alxnit  30  c.e.);  livdr<x^hloric  acid  +,  acid- 
ity =  100." 

The  examinatiou  of  the  stomacli  in  the  fasting  condition  revealed 
tlie  presence  of  a  ctmsidenible  (juantity  of  ]>ure  gastric  juice;  1*20  c.e. 
of  a  somewhat  turbid  liijuid,  nut  containing  any  food  n^muants  what- 
ever, were  withdrawn  with  the  iu\*e.  This  tluid  contained  free  hy- 
drochloric acid,  hjul  an  acidity  of  80.  gave  only  weak  biuret  reac- 
tion, while  erythrodexfcriu,  dextrin,  and  sugar  were  wholly  aljsent. 
During  the  first  threo  mimths  of  treatniont  tlie  condition  of  the  stuu- 
ach  in  reference  to  its  secretion  of  juice  did  not  change  in  any  way. 
Rt^l^jcated  examinations,  wliich  had  beon  made  in  the  fasting  condi- 
tion of  tlie  patient,  always  gave  the  same  result:  presence  of  about 
100  c.e.  or  more  of  pure  gastiic  juice. 

The  treatment  consisted  at  first  iu  regulation  of  the  diet,  and  in 
the  administration  of  large  dt>8es  of  alkalies.  Later  on  washing 
out  the  stnmiuih  and  spraying  tLe  organ  with  a  1  to  2:1,(*00  solu- 
tion of  nitrate  of  silver  were  instituted.  The  hitter  means  proved 
more  effective  tlniu  the  formor  treatment,  and  after  alK»ut  two  weeks 
it  WAS  noticed  that  tlie  stomach  in  the  fiistiug  condition  ctmtained 
considerably  smaller  quantities  of  juice.  Freipiently  but  30  or  20 
c.e.  of  juice  were  found.  The  spraying  was  continued  for  two 
months,  aft^-'r  which  time  the  8toma<^h  in  the  fasting  condition  was 
usually  found  empty.  This  objective  improvement  was  connected 
with  a  subjective  amelioration  of  all  the  symptoms:  the  vomiting 
ceased,  the  hunger  wuh  much  less  marked,  tlie  dizziness  sul^sided, 
and  the  patient  felt  stronger  and  could  do  his  work  much  better. 
The  examination  of  the  stomach  tme  hour  after  the  test  breakfast, 
however,  showed  that  the  hyperchlorhydria  still  ]>ersi8ted.  In  this 
case  we  fre<iuently  tried  to  determine  the  motor  (tranBi>ort/ition) 
liiculty  of  the  sttimach.  One  and  a  half  houi*s  after  Ewald's  test 
breakfast,  as  a  rule,  tho  st<miaoh  was  found  empty,  showing  that  this 
faculty  was  rather  iucrejised.  This  is  of  intnrust,  inasmuch  as  it 
shows  that  continuous  hy|)er8ecr<^tion  u«^ed  not  be  a.sscx^iuted  with 
sluggishnesa  in  the  muscular  action  of  the  organ,  a  theory  which  is 
accepted  by  mont  investigators  who  have  written  on  the  aabjeift. 
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PrtMjitoftlg. 

Acconling  to  iny  oxi>orionce,  the  prognosis  of  KHfitroauc^orrlui'A  is 
not  bad.  A«  a  rule,  most  patieuts  improve  uuiler  rational  treatment. 
Frwjueutly,  however,  there  are  rela|)m*8.  Some  ver.v  olintiuate  euHes 
are  occasionally  met  with,  anil  tlie  trouble,  aithouj^li  yieliliufj;  some- 
what to  trt^atmeut,  may  j>erHiHt  for  yearw.  Th^re  is,  however,  no 
danger  of  a  tutal  issue  resulting  from  this  disease  alone. 

Trcalmetit 

As  we  have  seen,  gastrosuceorrhcea  is  always  associated  with 
hypeTchlorhydria.  The  treatment  of  the  latter  condition  in  refer- 
ence to  diet,  dru^^s,  and  m*xle  of  living  will  have  t<j  1^  resorted  t<» 
here  also.  With  reference  to  diet  I  have  only  to  add  that  it  is  of 
great  importance  not  to  permit  the  patient  to  partake  of  any  large 
ipiantities  of  ]i(|iiid.  In  this  atiWtiiou  more  stress  must  Im)  hiid  ni)on 
this  {loiut  than  in  hyperchlorhydria. 

^fl•^^t<nmfniM. — The  treatment  i»f  gastroaurcorrho'a  must  l»e  di- 
rected towards  decreasing  the  un<lue  amount  of  gtistiic  secretion. 
With  this  end  in  view,  Voiuovitch  rocommemla  the  use  of  atropine  in 
do66B  of  *2  mgm.  (gr.  jV)  daily.  Bouveret  prefers  morphine  to  atro- 
piue.  Following  the  advice  of  Leubuscher  imd  Schaeffer,  he  admin- 
istere4  as  much  as  2  to  3  cgm.  (gr.  ^-i)  of  sulphate  of  morphine 
three  times  ilaily  by  sulxrutaueous  injection.  This  author  doubts, 
however,  whether  this  treatment,  whidi  seems  to  bo  effective  in  the 
initial  state  of  the  affection,  will  prove  useful  in  crises  that  have  |>ro- 
gresse<l  further.  The  use  of  either  atro|»ine  or  morphine  may  be 
tried  for  a  short  time,  but  they  should  never  he  admiuistereil  for  a 
long  period.  The  snlx^utaneous  injections  of  morphine  e6i>ecially 
should  l>e  avoideil,  as  the  patient  runs  tlie  risk  of  becoming  ad- 
dicted to  this  drug. 

Lavage, — Reichmann,  and  later  Biegel,  recommend  the  use  of 
laTage  of  the  stomach  as  the  In^st  meikiis  of  ini]>roving  its  conditirm. 
While  Riegel  washes  out  the  stomach  in  the  evening  six  to  seven 
hours  aft<*r  thn  large  meal,  Reichmauu  and  most  writers  administer 
the  lavage  in  tlie  fasting  condition.  The  latter  way  in  also  employed 
by  myself;  it  has  the  advantage  that,  by  emptying  the  stomach  in 
the  fasting  condition,  we  are  better  enabled  to  judge  of  the  quantity 
juice  present,  at  a  time  when  normally  there  should  \m  none;  and 
that  no  foinl  wlmtever  is  removed  from  the  stomach. 

Instead  of  lavage  Boas  re4*om mends  emptying  the  stomach  by 
means  of  n  tuln'  in  the  fa.s(iiig  c<mditiou  (expression  metlifxl). 

In  order  to  combat  more  effinrtively  the  uudue  secretion,  Beicb- 
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muna  recommends  addiug  nitrate  of  silver  to  tbo  wator  iwcd  in  wash- 
ing out  the  stomach.  After  it  lias  b<>en  wiished  ont  ^'ith  f>hiiu  water, 
300  c.c.  of  u  1  or  *2  :  ]  ,000  sohitioii  of  uitnito  of  silvor  in  poured  into 
tht>  organ,  and  K-ft  there  for  alwmt  tivo  niinutf.s,  when  it  ih  witli- 
dniwn  hy  Hijdionu^o. 

S/utit/imj  the  Stomach. — Instead  of  the  latter  pi'ooeedin^  I  have 
sprayed  out  the  stomach,  after  washing,  with  a  1  or  2 : 1,(KN)  nitrate  of 
silver  solution.  In  two  cases  I  found  this  method  of  treatment  of 
great  Ijenefit. 

Direct  Gdlvanhaiton. — The  first  of  my  observed  cases  of  gastro- 
suceorrhu:a  chronica  was  a  very  obstinate  one,  and  tlie  affection  did 
not  yiekl  much  to  eitlier  the  medicinal  treatment  or  to  i\\e  nse  of  lav- 
age. I  empirically  trii^i  direct  galvanization  of  the  organ,  and  after 
A  treatment  of  a  few  weeks  the  stomach  began  to  be  empty  in  the 
morning,  and  has  remaiue<l  so  for  several  yeara.  Since  then  it  has 
been  my  euHtnm  to  make  use  of  this  method  in  this  affet^tion,  and  I 
must  say  that  the  result  has  l)eeu  very  gratifying.  Very  often  I  em- 
ploy both  spraying  with  nitrate  of  silver  and  direct  galvanization, 
applying  them  alternately. 


Aclrylia  Gaatrica. 

SynonyniH. — Atrophy  of  the  stomacli ;  auacleuia  ventricnli ;  i»hthi- 
sis  ventriculi. 

Definiiiou. — A  condition  in  which  there  is  a  i>ersistent  absenoe  of 
gastric  secretion. 

General  Remarks. — In  lft92  '"  I  suggested  the  term  "achylia  gaa- 
trica'* for  those  conditions  in  which  the  stomach  apparently  secretes 
no  juice  and  in  which  clinically  the  diagnosis  of  "atrophy  of  the  gaa- 
trio  mucosa"  seems  to  l>6  justitiable.  In  a  paper  referring  to  this 
subject  I  endeavored  to  show  that  crises  of  achylia  gastrica  and  cases 
of  pernicious  autemia  ought  to  he  kept  strictly  apaii.  Whereas  the 
latter,  as  a  rule,  end  fatally,  the  former  do  not  nocortrtarily  endanger 
the  life  of  the  i»atieut.  As  a  proof  of  this  view  I  descriljed  a  case  of 
achylia  gastrica  which  I  had  had  under  oliservation  for  four  years  and 
whose  condition  had  meanwhile  somewhat  improved,  ami  another 
case  in  which  the  history  given  by  tlie  fiatient  made  it  probable  that 
the  stomach  hml  persisted  in  this  state  of  juioelessuess  for  forty 
years.  In  this  case  there  were  no  subjective  symptoms  present  and 
the  ]>atient  used  to  partake  f>f  the  heaviest  foixl  with  i)erfect  impn- 
nity.  In  all  these  cases  tlie  small  intestine  acts  vicariously  and  com- 
pletely replaces  the  lack  of  digestion  of  the  stomach. 

lu  regard  to  the  literature  of  **  atrophy  of  the  gastric  mucosa*'  I 
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refer  to  the  excellent  i>aper  of  S.  Fenwick  '"  who  first  describeti  thin 
oomlition  in  cases  of  pernicious  ansemia,  and  to  the  work  of  Lewy/** 
Ewald,"*  Henry  and  Osier,'"  KiuniL'utt,'"  NothnJiKel,'"  and  George 
Meyer.'*' 

In  all  cases  de8cril)ed  by  these  writers  (mostly  pernicions  aufemia) 
the  autojiHV  showed  the  disHpi>earance  of  the  gastric  glands.  Henry 
and  Osier  have  given  vari- 
ous characteristic  drawings 
ilhiHtruting  the  luicroscopit; 
picture  of  tliis  condition. 

lu  most  cases  of  atrophy 
of  the  stomach  mentioned 
in  litf^rature  the  sickness  in 
question  is  one  in  which  all 
the  functions  of  the  utoinuch 
are  distarlx^d  and  which 
gradually  lejuls  to  death. 
There  have  been  described, 
however,  a  few  cases  of 
atrophy  of  the  stomach,  in 
which  the  clinical  Bymj>- 
toms,  or,  more  correctly, 
the  chemical  analysis  of  the 
stomach  conteuts  led  to  the 
above  diagnosis,  whirh  by 
no  means  seemed  to  present 
SQch  a  severe  i rre parable 
disease.  In  these  cases  no 
autopsies  could  be  made, 
and  atrophy  of  the  stomach, 
although  it  must  here  \*g  conjectured,  is  not  as  yet  proven  to  exist. 
Caaes  lielonging  to  tbis  latter  group  have  been  de.scril>ed  by  Gnind- 
zach."*  Ewald,'*'  Wolff/"  Jaworaki,"'  Boas/*'  Rosonheim.'"  Lit- 
ten, '*'  and  m v self. '"  For  tliese  cases  the  name  achv lia  gastricA  seems 
to  be  best  adapted. 

The  recent  literature  on  cases  of  pure  lu'hylia  gastrica  (not  com- 
plicated with  ]>enjicou8  anicmia)  is  not  very  extensive.  Simultiine- 
omly  with  my  article  on^Achylia  Gastricn"  Kwuld '"  published  a 
pai»er  entitled:  *^A  Case  of  Chronic  Diwibility  of  Gastric  Secre- 
tion (Anadenia  Ventricwli?).*'  Ewald's  views  are  in  i>erfect  a<»cord 
with  mine.  The  patient  rejiorted  in  the  pajjer  had  been  observed  by 
Ewald  for  two  and  a  half  years.  Although  tliis  patient  inipmved 
considerably  in  every  respect  and  gained  forty -two  pounds  in  weight, 


Flo.  SiO.— A  Biual)  Pfoce  of  OuArtcMucoMiCftoinrauont 
n.  S.,  with  Achytla  Oaalrtcs)  Fouixl  Id  Wuli-water 
from  ^oniAcli.  Only  fuw  |;l«nij«  «l»lblo;  empty 
■p«ce> where Klaodiluul  prsTtoiuly  exialed;  ceocrol 
small  ToundHwII  Inflllratloa.    X  80. 
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the  chemical  examiuatiou  of  the  gastric  couteuts  showed  a  total  lack 
of  juice. 

In  this  country  Allen  A,  Jones  '*"  has  descril^ed  under  the  name  of 
"Gastric  Anacidity"  four  cases  belonging  to  this  clans  of  aiTections. 

*-  - Kecently  D.  D.  Stewart '"has  written 

a  very  valuable  paper  on   the   same 
subject. 

Morbid  Anatomy. 

There  exist  but  fpw  cases  of 
achylia  gastrica  in  which  autopsies 
have  l>een  nijide.  One  case  olwerved 
by  me  showed  a  complete  atropliy  r»f 
the  gastric  tubules. 

As  to  tlio  r]nostiou  whether  in  all 
cases  of  achyliu  gastric^i  there  nec- 
essarily exists  an  anatomical  lesion 
(atrophy  of  the  glandH)  — i.e.,  wbetlier 
easeR  of  achylia  might  not  fierhaps 
occur  in  which  the  gastric  mucosa 
is  not  nmch  altennl,  I  can  say  fn»m 
my  own  ex]>erience  that  the  latter  is 
frecjueutly  the  case.  Tliis  is  the  reason  why  a  repair  of  this  con- 
dition is  occasionally  observed. 

Etiology, 

With  regard  to  the  etiology  of  achylia  gastrica  it  is  generally 
aHRurned  that  it  develojw  after  preceding  grave  clironic  c-atarrhal 
coutlitious  of  the  stomach.  The  newer  text-books  on  iliseases  of 
the  Ht<miach  {Ewald,  B(jas,  B(mveret)  mention  thin  affectitm  in  the 
chapter  on  "GHstritis  Glandularis  Chronica."  I  cei-tainly  believe 
that  such  au  origin  of  achylia  gastric^  is  sometimes  the  c^ise.  Tbe 
oases  of  chronic  gastric  catarrh  in  which  the  acidity  is  pi-etty  low 
(10  to  20),  no  free  HCl  exists,  but  biuret  reaction  and  likewise  ren- 
net are  present,  speak  in  favor  of  this  view.  They  represent,  so  to 
say.  the  prodromic  stiige  of  achylia  gastrica.  Notwithstjiuding  this 
it  seems  to  me  more  than  probable  that  the  affection  in  ijnestion  may 
e8tid>lish  itself  also  in  Rouie  other  way  (in  conse(]ueuce  of  ner\'ous 
disturliances).  In  such  instances  the  glandular  layers  of  the  stomach 
need  not  necessarily  be  greatly  altered,  although  it  appears  prob- 
able that  after  a  long  persiBtenee  of  inaotinty  of  the  glands  these  may 
begin  to  atrophy. 


Fio.  51,-ASinallPitN.f  or  Gastric  Mucosa 
(from  Patirnt  K.  H..  with  ArhylU 
Oiulrlc«>;  oofrUnd  vfnfhle.  a,  Geo- 
•ral  uutkU  rouDd-cell  liitlltrmtloa;  6, 
empty  spAcee  where  kIab^s  had  pre- 
viously exiited.    X  80. 
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Sympfonw  tology, 

With  regard  to  their  subjective  eomiiluintH  patients  with  achylia 
■icft  miiy  l>e  divided  into  throe  grouiw : 

1.  Patients  without  any  subjective  symptoms  whatever  and  enjoy- 
ing perfect  euphoria; 

*2.  Patients  i>reseiiting  a  variety*  of  gastric  symptoms  associated 
with  mikl  iutostinal  diKturlxinces; 

3.  Patients  without  iiny  apparent  gastric  symptoms,  but  with 
flevero  and  obstinate  iutestiual  dirtturbaucea. 

Cases  belonging  to  the  first  group  are  quite  rare.  I  therefore 
do  not  deem  it  8Ui)erfluouR  to  describe  ]iere  such  a  case  without  any 
gastric  or  intestinal  symptoms,  which  possesses  the  further  interest, 
that  it  was  complicated  with  rumination. 

Avbylia    Gastricd,    Combined  irifh    Hitminafioii. — August    II , 

52  years  of  age,  cart>euter,  wjis  always  well  and  had  not  consulted 
a  physician  for  the  last  twenty  years.  Sufff^rcd  in  his  l>oyhood 
from  frequent  heiulaches,  cramps  in  the  abdomen,  and  diarrhoea 
until  his  twentieth  year.  The  patient  attributes  the  griping  pains  in 
his  alxiomen  at  that  time  to  the  circumstance  of  growing  up  under 
pi>or  and  miserable  surroundings;  as  a  rule  he  had  very  little  to  eat; 
from  time  to  time,  however,  he  worked  in  the  country  with  the  i)eas- 
ants,  where  he  had  plenty  of  good  things  to  eat,  and  here  he  used  to 
overload  his  stomacn. 

As  a  boy  the  patient  ]iartook  of  hardly  any  meat  from  his  fifth  to 
his  fourteenth  year  of  age;  his  main  mturishment  consisted  of  j>ota- 
tnes,  tlour,  soup,  bread,  and  water — sf»u])  only  cx;casionally ;  of  meat 
he  partook  only  when  occasionally  visiting  his  relatives.  He  did  not 
like  buttermilk  or  coffee.  \l\"hen  calling  on  his  relatives,  however, 
lie  uftCil  in  drink  a  little  coffee  in  ortler  to  enjoy  the  sugar  which  was 
given  with  it. 

As  long  as  the  patient  can  recctUect  he  often  brought  up  the  food 
from  the  stomach  into  the  month  alniut  half  an  hour  after  the  meal, 
chewing  it  and  swallowing  it  again.  When  eating  cherries  he  was 
in  the  haliit  of  swallowing  the  pits  also,  and  afterwartls,  when  bring- 
ing them  up  from  the  stomach  into  the  mouth,  he  used  to  spit  them 
out. 

Tills  bringing  uj)  of  the  food  the  patient  did  mainly  when  feeling 
well.  He  enjoyed  chewing  the  second  time  us  much  as  when  first 
masticating  the  f*MKl.  Often  the  fiKnl  would  c(»me  up  in  morsels,  al- 
though the  patient  had  not  been  thinking  of  it  at  all.  He  hardly 
ever  vomited,  except  when  he  got  drunk — which  liapf>ened  twice  dar- 
ing his  life — and  when  crossing  the  ocean  on  a  trij)  to  Germany. 
He  eats  hastily,  and  the  hard  substances  he  chews  well  aftei'\i-ardfl 
when  they  come  up  from  the  stomach. 

The  patient  vntt  rumjuat*'  any  time  he  choos*'S.  ex(*ept  when  the 
ffti?ffl*v^h  contains  but  very  little  or  is  almost  empty.     In  ruminating 
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be  tnkes  care  to  coueeal  the  iLct  from  others ;  he  speaks  to  no  one 
about  it,  and  even  IiIh  wife  is  not  aware  of  his  habit. 

Shitna  Ptyrsctm:  Strongly  built  man  of  short  wtuture,  is  well  nour- 
ished, with  good  pauniciUus  ftdiposus;  chest  organs  intact;  stomach 
dilated;  the  lower  margin  extending  t«)  one  tiuger's  width  above  the 
navel.  He  has  no  complaints  whatever,  enjoys  a  good  appetite,  his 
bowels  are  regular,  aud  he  feels  well  in  every  reHj»ect.  The  only  tiling 
which  strikes  hiui  as  being  abnormal,  and  for  which  he  was  treated 
for  sotne  time  in  Germany  and  afterward  came  to  see  nie,  is  his 
coated  tongne. 

Oct<»l>er  27th.—  One  Imur  after  the  tt*fit  brwikfast:  Patient  spon- 
taneously brings  up  a  hujuU  ([uautity  of  the  contents  of  his  stomach 
(about  20  C.C.).  With  the  hiln?  likewise  only  a  small  «|uantity  can 
be  obtained.  The  roll  particles  are  not  minutely  minced  and  almost 
luichanged.  HCl  =  0;  acidity  =  2;  rennet  =  0;  propetone  =  0;  i>ei>- 
toue  =  0;  erytlirodextrin  =  0. 

MeUzer's  swallowing  sounds:  Patient  drinks  water;  at  the  first 
swallow  a  sound  is  Jieard  immediately  at  the  xyphoid  process  {Durch- 
Hfn'ifzijen'iiifich) ;  at  the  second  swallow  (one  to  two  minutes  later)  n 
souud  is  hoard  alxint  eight  seconds  afterward  (DtirrUon'Jifujt^n'iufirh); 
at  the  third  swallnw  the  Dutrhsjintzffi-Must/t  is  heard  immeiliately, 
and  ten  seconds  Liter  the  Dn rrhpremqert'iusch. 

I  Iiad  the  op|>ortunity  of  examining  the  [>atient  for  tbree  months, 
and  always  found  the  stomach  contents  in  the  above-tlescribed  con- 
dition, with  the  same  result  of  chemical  analysis. 

The  hist*»ry  of  tliis  case  Beenis  to  indicate  that  the  abnormal  con- 
dition of  the  stomach  developed  in  his  early  youth;  for  only  at  that 
time  the  patient  had  complaints,  whei*eaH  later  on  he  liad  no  disease 
whatever.  This  would  clearly  show  that  achylia  gastrica  may  exist 
f()rty  years  without  endangering  the  vital  functions  of  the  organism. 

The  second  group,  namely  of  those  presenting  gastric  symptoms, 
comj>rises  tlio  greater  numl>er  of  cases.  The  symptoms  consist  of 
loss  of  appetite,  of  a  sensation  <»f  fulness  or  pain  in  the  ex)igastric 
aud  gastri(!  regions,  and  of  vomiting.  Occasionally  only  one  of  thesie 
symptoms  may  be  present,  while  in  some  cases  the  symptoms  men- 
titjued  may  ap|>ear  alternately.  Headaches  are  freciueutly  met  with, 
and  constipation  of  a  mild  character  is  also  more  or  less  the  mle. 

The  following  may  be  eonsiilered  as  a  ty(>ieal  case  of  this  group. 

Mrs.  G— — ,  aged  alH»ut4o,  has  complained  of  her  st<mmch  for 
the  hist  twelve  years.  She  is  almtwt  always  tmubled  iifter  mealH 
with  ]iains  in  the  gastric  an*!  epigastric  region.  Ap|»etite  jvoor. 
IJowels  incline*!  to  Im*  constii»ate<!.  Vomiting  ap]>ears  very  seldom. 
Patient  had  lost  considerably  in  weight  during  the  fii-st  years  of  her 
ailment;  therejifter  her  weight  remaine<l  stationary.  In  1891  she 
visited  Carlsbad,  but  \\oy  comlition  did  not  improve  any. 

Pn*s<'nt  i'oiidition  :  Patient  of  sniiill  stature  and  (piite  thin.  Pan- 
uiculus  adiposus  somewliat  thin.     1a\xa  aud  cheeks  of  a  |>alti  color. 
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Tongue  not  coatml.  CLest  or^auB  uornial.  PnljiHtion  of  the  ubilo- 
men  revealn  the  abrtence  of  any  tumor.  The  epiKiistric  region  ih  nen- 
eitive  on  preMMure,  but  not  exactly  painful.  A  spluKbing  kojukI  can  lx» 
j»roduced  to  about  three  fiugei*H*  widtli  below  the  navel.  The  urino 
tlue^  not  contiin  either  Hugur  or  albumin. 

•  October  27th,  1892. — Examiuatiou  of  the  stoniach  one  hour  after 
Ewald'8  test  breakfast:  HCl  =  0;  hictic  acid  =  0;  acidity  =  0;  ren- 
ui^t  =  0;  biuret  rejfcctiou  —  0;  erythrotlextrin  =  0;  sugar  -f .  The 
<innntity  of  the  gastric  contents  is  not  large,  and  there  is  a  very  small 
amount  of  bquid.     The  bread  particles  are  not  minute.     Net  mucus. 

Octol»er  3(>th. —  When  fasting:  stcjmach  empty. 

January  8th,  IH\)H. — Examination  of  the  stomach  one  hour  after 
Ewald'steetbrejikfjwt:  HCl  =  0;  lactic  acid  =  0;  acidity  —  4;  rennet 
=  0;  pe|)8ia  =  0;  biuret  reaction  =  0;  erytJirodextrin  =  0;  sugar  +. 

During  the  year  1893  several  other  examinations  of  the  gastric 
contents  were  made,  with  the  same  aualyticjil  dat^i  as  just  mentioueil. 

The  third  gronp,  without  gastric  symptoms  but  with  intestinal  dis- 
turbances, forms,  according  to  my  exi^rience,  at  least  one-6fth  of  all 
the  cases  of  nchylia  gastrica.  In  this  group  there  may  lx»  either  no 
gastric  disturbances  whatever  or  very  slight  ones  (as  for  instance  oc- 
casionally slight  jiressure  in  the  gitstric  region — or  lx»lching).  The 
api>etite  is  either  normal  or  somewhat  increjised.  The  principal 
symptom  in  most  of  these  cases  is  obstinate  diarrhopa,  or  diarrhcEa 
alternating  with  i>eriods  of  constijiation.  Some  of  tliese  cases  pre- 
Beot  symptoms  similar  to  those  met  with  iu  diabetes:  constant  thirst, 
fre([nent  micturition,  extreme  weakness,  great  loss  of  flesh ;  in  some, 
however,  these  synjptoms  are  less  marked,  or  there  may  exist  merely 
a  feeling  of  weakness  and  lack  of  energy. 

Tlie  following  case  is  a  good  representative  of  this  group. 

SoUtmon  S — — ,  57A  ye^ire  of  age,  always  enjoyed  gotnl  health 
til  August,  1892,  when  he  hatl  a  severe  attack  of  dysentery ;  he 
confined  to  the  bed  for  over  three  weeks  and  felt  afterwards  ex- 
traonlinarily  weak.  Since  that  time  tlie  patient  has  had  attacks  of 
severe  diarrhoM  (much  mnciLS,  sometimes  bl(X)d  iu  the  passages) 
ev^ry  two  to  three  w^vks.  This  diarrha*a  use<l  to  alternate  with  con- 
stipation. From  August  to  Octol»er,  1892.  the  patient  lost  forty 
iKmnds  in  wright.  From  that  time  on  he  felt  weidv  and  niiseruble 
ami  complaine4l  of  thirst.  This  condition  has  since  remained  un- 
changed, and  he  comi»lainH  at  present  priucip/dly  of  extreme  weak- 
neaa,  of  iutenne  thirst,  and  of  very  weakening  diarrha^al  attacks. 

Present  condition :  Color  of  lips  and  clieeks  very  jwile,  amemic. 
Tongue  furreil  with  a  whitish  cimt.  Cheat  organs  intact.  The  stom- 
ach extends  to  one  Hngers  width  U-low  the  navel.  A  sphishing 
ftouud  can  be  easily  pr(Hluce<l  in  the  gastric  region.  There  is  no- 
where any  tumor.  There  are  no  sensitive  spots  discovemble  in  the 
aUlonien.  'I'hc  knee  reflex  is  present.  The  urine  contains  neitlier 
liugar  nor  albumin. 
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Patieut  was  treated  for  some  time,  at  lirst,  with  iDJections  iuio  the 
bowfil  (tauiiic  acid  ^r.  xxx,  to  a  ([uart  of  water  ouce  daily),  thereafter 
with  the  admiuistratioii  of  ]>ei(t^^>Date  of  iron.  These  means,  how- 
ever, faiieii  to  l)H  (tf  any  U^iietit  whatin'pr;  tlie  tirod  feeling  and  weak- 
ness persisted,  and  the  fre(]iieut  attacks  of  diarrhoea  likewise  remained 
unchanged.  • 

November  21st,  1894. — Examiuatiou  of  the  stomach  one  hour  after 
Ewaki's  test  breakfast:  HCl  =  0;  acidity  =  2;  lactic  acid  =;  0;  ren- 
net =0;  i)ep8iu  — 0;  biuret  reaction  =  0;  erythrodcxtrin  —  0;  sug- 
&T-\-,  Quantity  of  liquid  very  sniall;  tlie  bread  jmrticles  not  minute; 
no  admixture  of  niucuH. 

NovemlK^r  2'kl.  —  When  fasting;  stomach  empty.  Achylia  gas- 
trica  is  diagnosticnled,  ami  tlie  patient  treated  with  intra^^astrii!  fani- 
dization.  The  diet  is  arranged  in  such  a  manner  that  it  d<w*8  not 
contain  very  mncli  meat,  and  is  instead  rich  in  fofnl  taken  from  the 
vegetable  kingdom. 

After  two  weeks  of  this  treatment  the  sensation  of  weakness  was 
no  hjuger  felt.  Patient  began  to  Itjok  l>etU*r.  His  cheeks  httd  a  red 
color,  the  bowels  wore  regular,  and  tlio  troublesome  sensation  of 
thirst  that  ftirini'rly  was  so  annoying  disappeared. 

Deceml>er  17th, — Examination  of  the  stomach  one  hour  after 
Ewald's  test  breakfast:  HCl  =  0,  of  nentnd  reaction;  biuret  reaction 
=  0;  rennet  =  0;  pejjsin  =  0;  erythiodextriu  —  0;  sugar  +  .  Small 
Quantity  of  tluid;  the  bread  particles  not  minute;  no  nincus. 

Patient  asserts  that  he  feels  well ;  he  can  walk  great  distances  with-- 
out  feeling  tired. 

December  2i^th.— One  and  a  half  hours  after  the  test  breakfast: 
stomach  empty. 

DecemlK^r  31st. — Patient  tjikes  one  ghissful  of  milk;  one  hour 
afterwards  he  takes  a  glassful  of  water,  and  his  stomach  is  directly 
faradize<l  for  ten  minutes.  Then  the  gastric  contents  are  obtained  by 
mejius  of  a  tul>e;  they  cou.sist  of  ixucurdleil  milk  diluted  \^'ith  water 
and  are  of  neutral  reaction. 

Patient  was  examined  at  various  times  in  January  and  February, 
1895,  and  there  was  always  found  a  complete  absence  of  gastric  juice. 
The  absorption  of  the  stomach  was  examined  by  means  of  the  |K>- 
tassium  iodide  test,  and  the  iodine  could  Ije  detecte<l  in  the  saliva 
after  a  lapse  of  eleven  minutes.  Patient's  health  was  and  has  re- 
mained thus  far  in  very  gmnl  stjite;  his  api»etite  is  fair,  ]K)wehi  i-egu- 
lar,  and  stools  well  formed;  no  attacks  of  diarrhoea. 

April  loth,  1805. — Patient  has  gained  ten  i>ouiid8  iu  weight. 


While  the  subjective  complaints  are  thus  of  quite  a  manifold 
nature  and  may  fiften  l)e  entirely  al>sent,  particularly  as  regards  the 
stomach,  the  objective  symptoms  ai-e  always  alike  and  show  the  fol- 
lowing {tecnliaritieH.  One  to  one  and  a  half  hours  after  Ewald's  test- 
breakfast:  1.  The  pieces  of  roll  are  not  minutely  minced  and  are  un- 
changed. 2.  The  reai'tion  \h  very  weakly  acid  or  neutral,  usually  the 
acidity  is  4.    3.  H^  drochloric  acid  is  not  present.     4.  Lactic  acid  ia 
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either  absent  or  present  in  traces  and  can  be  discovered  only  after  a 
thorough  shakiugwitb  etht^r.  5.  Neither  i)roiHiptouo  nor  jjeptone  is 
present.  6.  Tho  teats  for  the  i>ei>siu  and  rennet*  ferments  give  nega- 
tive resulte.  7.  The  st<juiuch  contents  do  U(»k  sniel]  bad,  and  do  not 
otherwise  give  the  a])penrance  of  decomposition.  8.  Alwence  of 
mncuH.  9.  The  quantity  of  li*|uid  found  in  tho  stomach  of  these 
patieuts  one  honr  after  the  test  breakfast  is  remarkably  Knml],  Aside 
from  the  liuidH  stmkfnl  in  and  around  tho  jjartides  of  broad  there  is 
hanlly  any  liquid  at  all.  Tlio  gastric  contents  thereby  acquire  a 
I)eculiar,  characteristic  apiH»arauce,  and  look  diflferent  from  what  they 
do  in  other  affections  of  the  stomach.  Tho  small  amount  of  Huid  in 
the  gastric  contents  of  j)atients  with  mdiylia  may  be  explained  in  the 
following  way:  Besides  the  water  (or  tea)  taken  into  the  stomach 
with  tho  test  meal,  there  is  no  addition  of  juice  (or  li(|nid)  during  the 
stay  of  the  food  in  this  organ.  As  the  more  liqnid  chyme,  as  a  rule, 
loaves  the  stomach  fjuicker  than  the  more  solid  substances  tliese  lat- 
ter alone  will  then,  after  a  while  (alx)ut  one  hour  after  Ewald's  test 
breakfast),  l>o  found  i)resent. 

The  motor  function  of  the  stomach  is  as  a  rule  not  impaired  or 
slackt*neil;  in  some  of  thecaseH  it  is  rather  sumewhat  hastened  (Solo- 
mon S ). 

The  al>Korptive  faculty  of  the  stomach  is  according  to  my  ex|>eri- 
ence  not  in  any  "wiiy  retarded. 

Course. 

The  duration  of  the  disease  is  a  very  long  one;  cases  in  which  the 
stomach  resumes  secretion  after  a  cessation  of  several  vears  are  very 
rare.  1  luivo  had  only  one  case  of  this  kind  under  i>l)Hervation.  As 
a  rule  tlu*  subjcctivo  symptoms  can  lie  greatly  amelioratcil  (»r  entirely 
removfil  by  prolonged  rational  treatment,  while  the  objective  symp- 
toms of  acliylia  remain  unchangeil. 

JJuHJUfiStJI, 

The  diagnOHiH  of  iuU\  lia  gastrica  can  bo  made  only  after  repeated 
examinations  of  thegjistric  c<inti*nU  ami  finding  tlie  above-given  char- 
acteristic points. 

Tlie  jH tints  of  differential  diagnosis  U'tween  achvlia  gastrica  and 
cancer  of  the  stomach  Imve  been  described  under  tho  latter  affection 
(p.  2^)  and  need  not  be  repeated. 


*Tbe  rennet  zymogen.  Iiowefftr,  mtf  still  be  foond  present. 
Vou  Vin.-19 
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Progmms, 

The  prognosis  of  cases  of  achyliu  gastrica  is  good  qnnnd  vita/n}^ 
which  view  I  liave  represeuted  in  several  pajiers  and  which  is  now 
generally  accepted  by  most  writers.  The  small  intestine  perfectly 
replaces  the  digestivo  wnrk  of  the  stomach,  and  the  organism  is  not 
only  emihle<l  to  maintain  its  eiiiiililirium  but  also  to  gain  in  weight. 


Treat  men  t, 

With  regard  to  therapy,  such  will  l>e  necessary  only  in  thoee  oaaes 
in  which  there  are  some  subjective  complaints. 

The  treatment  will  have  to  be  carried  out  in  the  two  following 
directions:  1.  To  stimulate  the  mcchanicAl  action  of  the  stomach. 
2.  To  arrange  the  diet  in  such  a  way  that  the  food  is  easily  acces- 
sible for  the  intestinal  digestion. 

The  first  point  is  l)e8t  achieved  by  stimulating  the  stomach,  as  by 
lavage  and,  principally,  direct  faradization  of  the  organ.  In  some 
of  the  cases  I  have  not  employed  any  medicaments  whatever,  in  some 
I  have  administi^red  condunuigo  ur  nux  vomica. 

In  reference  ti>  diet  it  is  of  utmost  imi)ortanc^  to  see  that  the  food 
is  broken  into  very  minute  i>articleH  or  cau  l>e  easily  divided  by 
chewing.  For,  on  the  one  hand,  all  kinds  of  meat  are  not  altered  in 
any  wuy  in  the  stomach  and  reach  the  intestine  in  tlu?  same  shape  as 
when  they  entered  the  cardiac  orifice;  on  the  other  Imnd,  the  starchy 
substances  contained  in  the  vegetable  foinl  cannot  l)ecome  converted 
into  maltose  as  long  as  the  albuminous  membrane  occluding  them 
has  not  been  opened. 

In  the  stomach  of  these  patients  starch,  as  such,  when  accessible 
to  the  action  of  ptyalin,  undergoes  converaiou  into  sugar  very  rapidly. 

Vegetable  food  is,  as  a  role,  here  very  well  borne.  Strained 
pea  and  Iwan  soups  may  be  recommended  very  highly  on  account 
of  their  richness  in  albumin.  Kumyss  or  matzoon,  or  sometimes 
Ikmny-clabber  well  beaten  with  a  8i>oon,  or  i>lain  milk  with  the  a<l- 
dition  of  liread  or  cnickers  with  butter  arc  highly  advantageous. 
Meats  are  to  l>e  allowed  only  in  small  quantities,  best  well  hashed 
and  broiled,  or  the  white  part  of  chicken.  Brain,  sweetbread,  fish, 
and  raw  rjysters  are  very  suitable.  In  the  grave  cases  it  is  advaii- 
tiigeous  to  administer  meat  powder  (two  to  three  tablesjKtonfuls  or 
even  more,  pro  die,  in  soup  or  milk).  The  usual  beverages,  as  tea, 
coflTee,  cocoa  with  milk  and  sugar,  Wsides  small  quantities  of  beer 
or  stout,  umy  l^e  allowed. 

Here  also,  ua  in  all  other  chronic  disturbaucea  of  the  digestive 
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traot,  it  will  be  of  importance  to  pay  attention  not  only  to  the  quality 
bat  alao  to  the  rjuantity  of  food  taken.  And  the  greatest  stress  must 
l)e  laid  ui>on  the  iujuuctiun  that  a  Hufficieut  (|uantity  of  food  is  taken. 
It  is  always  preferable  to  have  the  patient  partake  of  a  t^x)  large 
iiuantity  of  food  rather  than  of  a  too  Hmall  one,  for  in  consequence 
of  the  latter  a  condition  of  subnutritiou  is  often  established. 

When  the  intestine  has  adaj>t<'(l  itself  to  the  grejiter  amount  of 
work  and  the  nntrition  is  maintained  on  a  well-regulated  basis,  achy- 
lia  gastriea  need  not  cause  any  trouble  whatever,  and  the  patient 
may  enjoy  perfect  euphoria. 


IschochymiB. 


r  Dtjtntfton, — A  condition  in  which  the  stomach  is  never  found 

^H  empty  between  meals,  but  always  contains  some  food,  even  in  the 
^^  fasting  condition.  Tliere  is  always  a  rotanhttion  or  retention  of 
r  cbyrae  in  the  organ. 

'  Gcnend  Reworks,  — As  is  well  known,  the  term  "clinical  dilatation 

of  the  stomach"  is  used  by  most  authors  wherever  there  is  stagnation 
of  food  in  tlip  stomach.  The  real  meaning  of  the  word  "dihitation 
of  the  stomach,"  or  "ectasia  ventriculi,"  however,  is  merely  a  desig- 
nation of  the  dimension  of  that  organ.  This  explains  the  fref{uent 
misunderstandings  caused  by  these  expressions.  Some  8{>eak  of  dila- 
tation of  the  stomach  as  soon  as  the  limits  of  this  organ  are  found 
enlarged;  some,  however,  only  in  those  instances  whore  there  are 
ftmnd  remnants  of  food  in  the  morning  in  the  fasting  condition. 
Bosenbaoh,  therefoi-e,  suggested  the  term  "motor  insufficiency  of  the 
atomach*'  in  ortler  to  designate  that  the  trans jtortation  of  food  from 
the  stomach  into  the  small  intestine  is  at  faiilt.  In  an  article  re- 
cently published,  Boas  expresses  the  opinion  that  the  terms  "dilata- 
tion of  the  stomach"  or  "  ectasia  ventriculi"  should  not  l»e  use4l  ut  all. 
Instead,  he  suggests  the  terms  "gastric  insufficiency  of  the  tirst  and 
second  tlegrees."  The  tirst  degree  corresponds  to  tlie  at<mic  condi- 
L  tion,  the  second  to  the  stagnation  of  fcHxl.     Although,  like  Boas,  I 

j^ft  am  fully  convinced  of  the  importance  of  differentiating  between  cjises 
^"  of  stagnation  of  fo<xl  and  such  in  which  the  trausiKtrtstion  of  the 
chyme  is  only  slightly  retarde<l,  I  do  not,  however,  l>elieve  that  we 
ought  to  discard  tlie  expression  "dilat^ition  of  the  stomach,"  or  that 
the  propose*^  term,  **  gastric  insufficiency  of  the  tirst  and  second  de- 
grees," is  well  selectitl. 

**  Dilatation  of  the  stomach"  is  a  term  for  the  condition  *»f  the  vol- 
ume of  thi^  stonuu'h,  and  signifii^  an  enlargement  of  its  dimensions. 
Such  conditions  not  only  do  exist,  but  are  an  every-day  occurrence. 
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Tliere  is,  therefore,  no  reason  for  discarding  the  term  "  ilihitation  of 
the  stomach/'  Whether  this  enlarKctaent  of  the  dimeiisiona  of  tho 
stomach  has  l>eeu  formed  by  ]>hy8ioh)^5ical  or  pathologioal  processes, 
and  wlietlier  it  creates  abnormal  conditions  or  not,  will  Iwivo  to  bo 
invertti^cated  in  every  single  case. 

The  term  "insufficiency"  or  "mechanical  (motor)  insufficiency  of 
the  HtomacL,"  signifying  a  retardation  in  the  transportation  of  the 
food  from  the  stomach  into  the  intestine,  ap[>earH  to  me  ill  chosen ; 
for  the  word  "insufficiency/'  or  "mechanical  insufficiency  of  the 
stoma<^b,*'  do<*s  not  clearly  point  out  the  condition  of  the  trausiM)rta- 
tion  of  chyme  from  the  stomach  into  the  iutestineH.  Moreover,  the 
term  **  mechaniciil  iuHufficieucy  of  the  Btomach"  meaim  that  the  fault 
for  the  non-transportation  of  food  lies  in  the  stonmcli,  which  is  not 
the  eoMG  in  most  iuHtances. 

Analogous  to  tlie  expression  "ischuria,"  which  signifies  an  abnor- 
mal collection  or  st^iguatiou  of  urine  in  the  bladder,  without  stating 
the  reason  for  this  condition,  the  Wfird  "  ischochymia"  *  might  be 
applied  in  order  to  designate  an  undue  stagnation  of  chyme  in  the 
stomach.  Thus  "ischochymia  "  will  embmly  a  complex  of  symp- 
toms witliout  stating  the  cause.  The  latter  will  have  to  be  discoveTCnl 
and  further  determined  in  each  case. 

SymptomaUilogy, 

iHohachymia  may  hist  either  a  short  periml  of  lime  (a  few  days  to 
one  week),  or  it  may  become  chn)nic  or  stationary.  Acute  ischo- 
chymia is  (K;ca8ioually  found  as  a  result  of  an  acute  intlammat^iry 
process  of  tho  gaatric  mucosa  in  couHe(|nence  of  grtxss  error  in  diet 
and  the  like.  Ischochymia  then,  although  quite  rarely,  may  develop 
alarming  symptoms  and  may  even  lead  to  a  fatal  iHsue.  Several  bucL 
inst4inoes  have  been  reported  under  the  heading  of  acute  dilatation  of 
tlie  stomach  by  Hunt«r,  Friinkel,  and  Bojih,  the  case  of  the  hitter 
author  ending  in  recovery.  Whether  acute  ischochymia  is  due  to  a 
Ijaralysis  of  the  gastric  muscles,  or  whether  it  is  catiscd  by  a  spjis- 
luodic  contraction  of  tho  pylorus  is  yet  uudecide<l.  rri>lMd)ly  both 
conditions  exist.  In  these  iuHtances  it  api)earM  that  nothing  passes 
from  the  stomach  int*>  the  duodenum;  anything  which  is  taken  in  the 
way  of  f<Kid  or  driuk  collects  in  the  stomach  and  distends  it.  The 
preflenoe  of  gasti-ic  jnlce  may  still  further  increase  the  amount  of 
liquid  within  the  organ,  and  in  this  way  aggravate  the  condition. 
The  pndongfd  stagnation  of  chyme  within  the  stonmch  gives  rise  Uy 
manifold  processes  of  decomposition  and  fermentation.     Yomiting 
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u.sn;illy  occurs  and  brings  tempornry  relief-  The  direct  cause  of  au 
eTentaal  fatal  iasue  is  quite  difficult  to  state.  It  may  be  due  t^^  autiv 
inioxiratioii  or  Uy  some  more  direct  injury  to  the  vuf»u9  nerve, 

Triinsieut  iHchochymia  may  also  ai>i>ear  in  conditions  in  which 
tlie  mnsclea  of  the  stomach  are  weakened  and  fail  to  do  their  work 
prof>erly.  or  in  a  beginning  stenosis  of  the  i>yloru8.  In  both  in- 
stances the  ischochymia  is  only  slightly  markeil  —  that  is,  while 
there  is  a  retention  of  some  food  in  the  stomach,  the  greater  part  is 
tninsfomMl  into  the  small  inhistincs.  In  the  fasting  condition  the 
amount  of  chyme  present  in  the  stomach  is  not  large.  In  a  few  days 
the  stomach,  as  a  rule,  recu- 
perates and  by  more  energetic 
itctiou  succeeds  in  iicwjraiilish- 
ing  its  work  properly,  that  is, 
trnnsports  all  the  chyme  to  the 
duo<leDum  during  the  night. 

Constant  ischochymia  is 
always  a  serious  trouble.  Pn  ►- 
oesses  of  fermentiitiou  are  al-' 
most  always  present.  (Fig. 
62.)  It  is  here  that  tlie  otvur- 
renoe  of  manifold  gases  has 
been  described,  as  for  instance 
suli>hurett^  hydrogen,  hy- 
drogen, marsh  gas,  oxygen, 
and  carbon  dioxide.  In  some 
of  these  patients  the  gjis  eruc- 
tated burns  with  a  tlame  if 
lighted  (Ewald) ,  Very  often 
it  is  i»os8ible  to  hear,  when 
auscultating  the  gastric  region  of  these  i)atieuta,  a  constant  bubbling 
<ir  sizzling  sound,  arising  from  the  rapid  formation  of  the  gas.  If 
the  gastric  contents  of  such  patients  l>e  obtained  and  put  in  a  cylin- 
der, one  can  perceive  the  bubbles  of  gas  rising  to  tlie  suiiace.  The 
amount  of  gas  may  be  determined,  according  to  Euhn,  by  placing 
small  (piantities  of  the  tiltratc  in  a  formeututiou  tube  which  is  kept 
at  blo*Kl  teini»erature  for  several  hours. 

Chronic  ischochymia  is  almost  always  accom]>anie<l  by  the  follow- 
ing Iniin  of  symptoms:  The  api>etite  is  fre<iuently  ]x>or,  although  at 
times  it  may  l>e  abnormally  increjised.  The  sensation  of  thirst  is 
twaally  augmenteil  and  in  some  cases  constantly  present,  and  the 
pali^'Ut  is  continually  ttirmented  with  an  extreiiie  feeling  of  dryness 
in  lu6  throat*    A  feeling  of  oppression  almost  always  exists,  which 


Flo.  tt— A  SpeclmeD  of  Chjrnie  Obtained  rrom  Uw 
Stomach  In  Uie  Pastlnc  Condition  rrom  a  Pa- 
tient CH.)  with  iKbochymla.  ■howloff  (o).  v«e«- 
ublecelli:  (fr>.  partly  digeitod  muscle  ftbra: 
<c),  sUrch  Knina;  (d).  fat;  <t>,  yaasi  oella, 
tMcilli,  and  cocci. 
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at  times  may  alternate  with  more  or  less  intense  pains.  The  eructa- 
tion of  gas,  which  han  u  (liKa^reeabie  odor,  is  often  met  witli.  Vomit- 
ing of  large  iiuantitieH  of  chyme,  in  which  jjarticles  of  food  from 
previoiLs  d.-iyn  iumv  1x3  recogui/od,  it*  otn^  uf  the  most  im|)orUiut  aymi>- 
toms.  The  vomiting  may  occur  once  or  twice  a  day,  or  ouce  only  in 
two  or  three  <layH.  There  are  very  few  cases  iu  which  the  Ik>w<»1s 
work  reguhirly ;  as  a  rule,  the  most  obstinate  constiputiou  is  found. 
Emaciation  is  present  in  ahnost  all  instjinces,  and  it  may  oconsionally 
reach  such  a  degree  that  the  jmtieut  literally  hxiks  like  a  skeleton. 

In  the  advanced  stages  of  ischochymia,  the  quantity  of  urino 
voide<l  in  twenty-four  hours  is  greatly  reduced,  and  may  sometimes 
be  less  tlmn  GUO  o.o. 

Efioloffy, 

Tschochymia  is  due  to  a  diminished  muscular  work  of  the  stom- 
ach, or  to  stenosis  of  the  pylorus,  or  to  an  o^jeu  ulcer  within  or  very 
near  the  pylorus.  In  the  latter  instances  a  spasmodic  contraction 
of  the  pylorus  takes  place. 

Course, 

The  course  of  ischochymia  will  materially  differ,  according  to  the 
etiological  factors  causing  this  condition.  Ischochymia  due  to  mus- 
cular weakness  of  the  organ  (atony)  may  occasionally  disap^iear 
without  medical  aid  and  is  in  most  instances  amenable  to  rational 
ti'eatment.  Lscliochymia  due  to  stoni^is  of  the  pylonis  will  run  a 
different  course,  according  to  the  nature  of  the  stenosis.  If  the  lat- 
ter l>e  of  a  l>enigu  tyi»e  (hypertrophy  f)f  the  jiylorus  or  stricture  of 
the  pylonis  due  to  cicatricial  contraction)  there  are  at  first  ameliora- 
tions, which  are  due  to  an  hypertrophy  of  the  muscles  of  the  stomach 
and  to  increased  compensatory  action;  fretpiently,  however,  the 
synii»toms  of  stenosis  return,  iis  8(x>n  as  the  pylonis  has  become  still 
narrower,  until  at  last  no  sufficient  comi^ensatiou  can  be  effected.  In 
this  stage  the  only  means  of  saving  the  life  of  the  patient  Ls  snrgical 
intervention  in  the  way  of  establishing  a  larger  o|H?uiiig  l>etween  tho 
stoniuch  and  the  small  intestines,  which  may  be  done  either  by  Hein- 
ecke-Mikulicz  pylorojAasty  or  by  a  gastroent«^rostoiny. 

In  all  these  cases  a  radical  cure  can  thus  V»e  accomplished.  The 
patients  then  gain  considerably  iu  weight,  have  no  pain,  no  digestive 
troubles  whatever,  and  cnn  attend  to  their  daily  vocations  in  life. 
They  all  feel  as  if  "new-born,  '  if  I  may  l)e  alhnvetl  to  iwe  this  ex- 
pression. In  two  «if  these  patients  I  con%'inced  myself,  by  means  i>f 
several  ex]>eriment8,  of  the  pronijit  forwarding  of  the  contents  of 
the  stomach  into  the  intestines.     Tho  chemical  condition   was  nut 
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markedly  chaoged;  the  gastric  volume  iii  the  two  patieuts  was  uot 
appreciably  smaller  six  mouths  after  the  operation.  If  the  steuosis 
is  of  a  malignaut  type,  theu  the  course  will  correspoud  U^  the  orig- 
inal disease.  However,  it  is  here  also  possible  to  relieve  tlie  flymiw 
toma  of  iachochymia  by  an  early  gastroenterostomy. 

Before  tjiking  up  the  diagnosis,  we  may  consider  some  symptoms, 
which  are  eharaoteriatio  of  the  just  mentioned  etiological  factors: 

Benign  Sfetiosut  of  (he  Piflorns. — Only  rarely  can  the  [jylonis  be  ])al- 
f>ated  as  a  small  oval  tumor  (of  small  hen's-eggsize) ;  in  most  instances 
the  pylorus  cannot  be  felt.  All  cases  reveal  a  long  period  of  sickness 
(extending  from  two  to  fifteen  years),  in  which  the  appearance  of  pain 
plays  the  greatest  part.  Although  at  first,  either  with  or  without 
therapeutic  aid,  there  api>ear  ameliorations,  these  periods  of  eupho- 
ria, howerer,  are  again  and  again  interrupted  by  fresh  attacks  of 
sickness.  They  constantly  become  more  violent  and  of  longer  dura- 
tion, and  the  paius  subside  only  after  jin  artificially  induced  or  spon- 
taneous vomiting  8()ell.  Still  later,  when  the  ischoi-hymia  develops 
to  a  higher  degree,  not  even  vomiting  brings  entire  relief,  and  the 
patients  are  subjected  to  the  greatest  pain  and  suffering.  They 
emaciate  quickly,  and  if  there  is  no  radical  intervention  at  tliis  pe- 
riod, go  on  to  a  snre  death  from  stjirvation. 

The  following  case  is  a  gorxl  example  of  ohronio  isehochymia 
oansed  by  a  benign  stenosis  of  the  x>ylorufl. 

Loais  L ,  40  years  of  age,  lawyer,  began  to  be  troubled  with 

his  stomach  in  the  summer  of  1891.  The  patient  was  attacked  with 
paius  after  meals  during  a  period  of  ten  days,  when  this  symptom 
disapi)eared  suddenly.  There  was  no  vomiting.  For  six  mouths  the 
[>atient  felt  well,  not  having  any  paius  whatever;  he  noticed,  how^- 
ever,  that  he  l>ecarae  tire»l  <]uicker  tlian  l>efore.  In  the  winter  of 
189^2  (February)  ho  again  had  an  attack  nf  jMiin  lasting  more  than  a 
month.  During  this  attack  he  vomited  twice.  He  felt  well  until 
July,  when  he  had  a  fivsh  attack  of  pain  extending  over  two  to  three 
weeks,  with  four  vomiting  spells.  On  account  of  the  severe  pains  he 
could  not  lie  (]nietly,  but  had  to  walk  frequently  to  and  fro  in  his 
room.  In  DecemlM?r,  \H\)%  tlie  patient  had  another  attack  lasting 
until  February,  1893.  He  then  had  to  vomit  fre<juently  (uearly 
every  other  day).  He  had  never  vomited  any  blood.  Since  the  be- 
ginning of  the  sickness  the  bowels  had  l>een  constipiited. 

On  January  27th,  1893,  Dr.  Charles  Simmons  called  mo  in  for  a 
consultation  and  kindly  entrusted  nic  with  the  treatment  of  the  [)a- 
tieut. 

AMien  I  first  saw  the  fiatient  he  jiresentod  the  picture  of  a  very 
sick  man  in  agonies  of  pain.  He  looked  pale  and  emaciateil;  he 
anHerted  that  he  had  lost  al)out  forty  poumU  in  weight  since  the  be- 
giuuing  of  his  ailment,  and  complained  of  a  ftM^Hng  of  coiistriction  in 
the  abdomen  and  of  shortness  in  brejithing;   he  further  complained 
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of  vomitiuK  laiye  (jiiantitiea  of  iluid  and  of  obstinate  coustipatiou. 
During  the  last  fourteen  Jays  the  patient  Lad  taken  large  dosen  of 
opium;  he  was,  however,  very  rarely  entirely  free  from  pain. 

The  examination  of  the  chest  orgauB  did  not  reveal  anything 
abnormal.  Tongue  slightly  coated;  pulse,  iK);  temj)erature,  98''  F. 
The  whole  abdomen  was  more  or  lewH  Moat^nl  and  t\\\\ie  tense.  In 
the  gastric  region  no  splashing  sound  cnidd  l)e  produced.  No  tumor 
could  l>e  felt.  The  Huid  which  the  pationt  voniit^nl  a  few  houi-H  l>efore 
Hliowe<l  many  bhii'kish  Hakes  swiiumiug  in  it,  contained  a  great  (juaii- 
titv  of  free  HCl,  gave  no  rejiction  for  lactic  acid,  and  had  an  acid- 
ity =  'Ml 

Patient  was  instructtHl  to  Imve  a  small  meal  (well-scraped  meat 
oysters,  milk,  cnickors)  every  two  houi-H.  The  quantity  of  liquids 
was  reduced,  and  he  was  allowed  to  tjike  only  loU  c.c.  at  a  time. 
Besides,  oil  dysmata  were  aduiiuistered.  lender  this  treatment  th© 
juitient  felt  somewhat  l>etter,  aUliough  his  ailment,  on  the  whole,  did 
not  change.  On  January  2\H\i  he  was  instructed  not  to  take  any 
food  after  his  eight  o'clock  evening  meal  until  the  next  morning.  On 
Jaimary  3Uth.  at  8  a.m.,  when  fasting,  the  tulie  wiw  inserted  into  tlie 
Htoma<'h  and  two  quarts  of  liipiid  withdrawn.  Th*-  stoniach  wjih  then 
washed  with  lukewarm  water.  Patient  felfc  exceedingly  well  after  this 
lavage. 

The  withdrawn  gastric  liijuid  was  analyzed;  in  this  sample  there 
were  the  hiackinh  Hakes  mentioned  al3ove.  The  examination  showed: 
HCl  -h,  acidity  =  HH^  lactic  acid  not  present;  jiejilone  +,  prejiep- 
toue  +,  rennet  and  pepsin  +,  erythrodextrin  -}-. 

Microscopically:  No  particles  of  meat  can  be  found;  amylaceous 
grains  are  present  in  considerable  (piantity,  yejist  cells,  and  bacteria. 
Teichmann'H  test  for  bhK^d  shows  tlie  alisencn  of  ha>niin. 

Thus  the  withdawn  liquid  conHist**d  priuciimlly  of  gastiic  juice 
aud  of  remnants  of  fooil  takou  the  previous  day. 

February  Ist,  1W*3,  at  10  p.m.  ,  the  stomach  of  the  patient  was  thor- 
oughly washed  out;  during  the  night  he  did  not  partake  of  any- 
thing, and  on  February  2d,  at  8  a.m.,  the  stomach  wiw  examined  with 
the  tube,  aud  a  nmall  c^uantity  of  liquid  withdniwn  (15()  c.c).  The 
eiuiminatiou  of  this  gastric  li(piid  showed:  HCl  +  ;  both  ferments 
present;  acidity  —  70. 

One  more  week  the  ]iatient  was  treated  with  lavage.  He  felt 
better  and  could  walk  out-doors.  The  i)ains,  however,  J>er8i8ted, 
although  they  were  le,ss  severe,  and  tlie  Bt»^^>n:jK'h  wjis  never  emjity  in 
the  morning,  but  contained  more  or  less  liquid  with  fo(xl  remnants. 

February  11th,  13th,  au<l  15th. — Intragastric  galvanization  was 
applied  without,  however,  materially  improving  the  patient's  condi- 
tion. The  diagnosis  of  benign  stenosis  of  the  pylonis  was  made  and 
an  operation  strongly  recommended. 

Dr.  F.  Lange  uudertixik  the  o[jeration  on  February  22d.  The 
yjylorufl  wjis  found  greatly  constricted.  Heinecke-Mikulicz's  pyloro 
phwty  was  performiMi,  and  after  a  month's  confineuient  patient  Mi 
the  clinic.  Although  he  was  now  able  to  partake  of  a  more  \iiried 
and  coarse  diet  without  vomiting,  he  notwithstanding  constantly  com- 
plained of  pain  aud  had  to  resort  to  opium. 
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Ou  Marc]i  30tli  the  ntomacL  was  examined  oue  hour  after  the  test 
,fa.st :  HCl  H~  ;  no  Lvc'tic  acid ;  acidity  —  121*,  no  reuiuauta  of  food 
»iu  tbe  previous  day.  It  wa«  HUjjpoHed  that  tUia  Li^Ii  do^rce  of 
acidity  might  be  the  cause  of  tbe  pains.  The  patient  was  therefore 
instructed  t<i  t/ike  half  a  teas]MX)uful  of  bicarl»oujit<i  of  soda  three 
times  a  day,  two  hours  after  meals.  This  worked  like  a  charm;  the 
}Niins  entirely  di8ain>eared  and  he  l>et;an  to  gain  rai>idly  in  flesh. 
After  six  months'  me^licatiim  with  the  ainhi  the  patient  discontinued 
its  use  and  felt  |>erfectly  well  without  it.  He  now  attends  to  his 
business  an*!  luw  gained  seventy  inmnds  since  the  operation. 


_  canet 

IE' 


Atalitptant  St*'noittn  of  ihc.  PifhmfM  or  Cnnt^erottn  Stenoais. — Cancer- 
ous stenosis  of  the  pylonis  is  a  very  freijueut  occurrence.  The  greater 
number  of  cancers  of  the  stomach  lead  to  it  sooner  or  later.  Early 
recognizeil  cases  artt  the  most  suitable  for  surgical  aid.  Wherever 
possible  the  tumor  is  resecte<l;  otherwise  gatttroenterostomy  is  per- 
formed. An  oiK-ration  aii|>ear8  to  me  to  be  always  indicated  when 
there  exists  ischochymia  for  some  time,  and  either  a  tumor  is  felt  or 
else  the  diagnosis  of  cancer  of  the  i)ylorus  can  be  made  by  other 
deducticms  -  uuIo.hs  the  tumor  have  asHumiHl  to<j  extensive  dimeusitms 
or  the  j>atient  bo  too  we;ik  to  stand  an  oi^eration.  Assuredly  one  can 
in  many  castas  give  great  benefit  for  a  more  or  less  prolonged  jjeriotl 
of  time,  and  the  s(x>ner  the  greater.  Of  the  considerable  number  of 
caneH  of  cancerous  steuoeis  of  tlie  jiylorufl  whieli  I  have  seen  during 
the  past  five  years,  eight  have  been  operated  upon.  In  only  one  re- 
on  of  the  pylorus  was  practised;  in  jdl  others  gastroenterostomy 
performed  by  well-known  surgeons  of  this  city.  One  patient 
died  during  the  first  week  after  the  oiM?ration.  Tlie  remaining  seven 
lived  from  two  mouths  to  a  year. 

All  cases  of  cancennis  stenosis  reveal  a  more  or  less  short  period 
of  illoess  (five  months  to  one  and  a  half  years  at  the  utmost)  and  show 
considerable  ischochymia.  In  most  instances,  with  l)ut  few  excei>- 
iions,  a  tumor  l>elonging  to  tlio  stomach  can  Ite  palpated.  In  some 
of  the  casea  the  position  of  the  tumor  can  be  accurately  deteimined 
with  the  gastrodiaphane.  By  means  of  tninsiliuminntinn,  it  can  l)e 
concluded  whetlier  the  tumor  occupies  the  greater  or  lesser  curvature 
of  the  stomach.  I  append  the  drawings  of  two  cjises  as  viewe<l  with 
the  aid  of  the  gastrodiaphane  (Figs.  53  and  54),  Both  patients  were 
operated  on  by  Dr.  F.  Kammorer,  at  the  Crennan  Hr>spitjd.  and 
tlie  diagnosis  as  to  position  of  the  tumor  was  found  to  l>e  correct. 
Most  cases  show  the  absence  of  free  HCl  and  the  presence  of  hictic 
acid,  although  in  some  instances  free  HCl  is  present  in  considerable 
quantities  and  lactic  acid  absent,  as  the  following  case  demonstrates : 

March  9th,  1894.~Oacar  F ,  32  years  of  age,  Bilk  manufac- 
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torer,  always  robiiai  and  healthy,  has  been  Buffering  for  the  past  six 
to  seven  months  from  digestiye  fables  vhioh  have  been  constantly 
increasing.  The^  consist  principally  of  pain,  and  for  the  last  four 
months  fdso  of  bequent  spells  of  Tomiting.  Patient  has  lost  forty 
ponnds  in  weight.  Bowels  not  materially  affected.  Poor  appetite. 
Patient  has  never  vomited  any  blood. 

Present  condition:  Patient  looks  thin  and  cachectic.  lips  and 
cheeks  are  extremely  Pftlo-  Chest  organs  intact  Palpation  of  the 
abdomen  shows  painxalness  on  pressnre  in  the  gastnc  region  and 
an  egg-sized  tomor  somewhat  to  tne  right  and  above  the  navel.  This 
tamor  is  not  especially  painfol  on  pressure,  presents  a  smooth  sur- 
face, and  is  easily  movable.    A  splashing  sound  can  be  produced  in 


Fio.  BS.— BesuU  of  OaBtrodlaphany  In  Patient  K.  N.,  with  Tumor  In  the  Oairtrtc  Roi^lon.  o. 
The  transl nominated  sooe:  b,  the  dotted  area  allKhtly  translucent  on  preaaure;  c*  the  black* 
colored  area  remains  dark  even  on  preaaure. 


the  gastric  region  extending  to  two  fingers*  width  above  the  sym- 
physis. 

March  9th,  at  6  o'clock  p.m. — Patient  had  taken  a  glassful  of 
milk  at  10  a.m.  and  had  had  nothing  since;  it  was  therefore  eight 
hours  after  his  last  meal.  Examination  by  means  of  the  tube  revealed 
the  presence  of  two  pints  of  chyme.  The  same  showed  a  brownish 
color,  contained  small  particles  of  casein,  and  various  other  food- 
stuffs.    HCl  + ;  no  lactic  acid;  acidity  =  118;  free  HCl  =  94. 

Patient  is  instructed  to  take  with  his  supper  rice,  milk,  and 
crackers. 

March  lOfch. — ^When  fasting,  two  pints  of  chyme  are  withdrawn 
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from  tliG  stomach.  The  Banie  proHents  a  brownisli  color  and  contaius 
fotnl  from  prpvi(JUH  d&ya — rice,  juirticlcs  i>f  bread,  and  caseiu.  Micnv 
ficopically :  yea.st  cellrt,  urainiles  (if  starch,  8arciuH»,  bacteria,  bniwu 
l»ij<mont.  Chemically:  Ht'l  +  ;  no  lactic  acid;  acidity  ~  112;  pcj)- 
tone  -h  ;  propeptoue  -f ;  reuuet  +  ;  erythrodestrin  -f-  little ;  achroo- 
dextrin  H-  ratich. 

March  TJlh. — The  stomach  is  esamincMl  iu  the  fastiug  couditioii 
and  the  same  result  obtained  as  ou  the  K^th. 

The  high  degree  of  iaohoc^hymia  aii<l  the  presence  of  a  tumor  in 
the  pyloric  region  j>ointe<l  with  certiiinty  U*  a  stenosis  t»f  the  pyloms. 
It  was  questionable,  however,  whether  the  jirocess  was  a  beuif^n  or  a 
lualiguaut  one.     \\liereas  the  chemical  condition  of  the  gastric  cou- 


Fio.  M.— RMUlt  of  OMtrodlAphuir  la  Patient  K.  R..  wUh  Tumor  In  the  OMtrfc  It«^oii.  a. 
The  inkDAlllumiuiitiKl  sone:  b,  the  doUetl  area  allKhtly  tnui«tuc«ii(  od  preanira;  r,  thr 
btack-colurvil  APFiA  reiuklns  d&rk  evro  oo  proMura. 

tents  pointed  towards  a  benign  stenosis,  the  large  si?:e  of  the  tumor 
and  the  relatively  short  period  of  sickness  (six  to  seven  months)  an- 
swered more  to  the  histrjry  of  a  malignant  growth. 

After  a  consultation  with  Dr.  F.  Lauge,  we  both  were  of  the  opin- 
'ion  tliat  M'e  had  to  deal  here  with  a  cancerous  st^'nosis  (»f  the  pyK)ni8, 
The  high  degrcf*  of  ischtvhymia  apppnre<l  to  necessitate  surgical  in- 
tt^rference,  which  should  consist  in  eitlier  resection  of  the  pylorus  or 
in  gastrr>enterostomy. 

Patient  was  operated  on  by  Dr.  LjiUKe,  on  March  lt>th.  18ii4; 
the  tumor  was  found  (macroscopically)  to  be  a  cancer,  and  could  not 
be  rejected  on  account  of  the  numerous  adhesions,  principally  with 
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the  colon.  GasfcroeiiterosUjiuy  was  performetl,  and  iu  alwut  a 
mouth's  time  tiatient  was  able  to  leave  the  hospital  nud  partake  of  a 
great  variety  oi  food.  S<x)u,  however,  reguivitatiou  of  l»ile  iuU>  the 
stoinac^h  api»eare*l,  and  n  short  while  afterwanls  "i>eristaltic  restleHH- 
iiess"  of  this  organ  also  developed.  Both  conditions  tnaule  the  jiatient 
feel  very  uneasy. 

Ayiril  lOtli.— Patient  was  examined  one  hour  aftor  Ewald's  test 
breakfast.  There  was  a  considerable  amount  of  bile  in  the  gastric 
contents,  which  did  not  contjiin  any  fiMxl  fn)in  the  prenoua  day. 
Chemically :  HCl  =  0;  no  lactic  acid;  acidity  =  22. 

Isehochymia  due  to  stenosis  of  tlie  pylorus,  benign  as  well  as 
malignant,  almost  always  presents  symptoms  of  vomiting*  and 
pain,  is  connected  with  a  more  or  less  considerable  h  >6s  of  weight, 
and  objectively  Hhows  constant  iHch(K*hyniia.  This  coudititm  is  U^^t 
recognized  by  the  e.\amiuation  of  the  stomach  by  means  of  the  tul)o 
when  fastJDg.  I  usually  instruct  the  iiatient  to  have  at  his  supfior 
on  the  night  preceding  the  examination,  besides  soup,  meat,  ami 
bread,  some  rice,  as  this  latter  is  very  easily  recognized  and  as  a 
rule  is  retained  iu  the  stomach  when  the  pylorus  is  stenosed.  For 
this  examination  the  expressitm  metluMl  alone  is  not  always  safli- 
cient.  Wlierevcr  no  chyme  is  ^nthdrawn  by  this  method,  it  is  neoea- 
Hiiry  to  wiish  i»ut  the  stomach.  In  these  caw^s  food  is  thou  contin- 
ually found  iu  the  stomacli.  DilatJition  of  the  stomach  is  almost 
always  present;  the  organ  occasicmally  extends  from  the  margin  of 
the  ribs  far  down  to  the  symjdiysis. 

DlFFBBKNTIAL   D1AOIIO6TIC  PoDiTR. 


Dtiiiftlon  nf  ill 
Coam  nf  tlic  tlh 
Tumor. 


BralffD  itl«ocMl»  of  pjlonift. 


XAliKDaat 


of  pylorui. 


Jjaag  duration  of  illness  (two  to 
fifteen  yeiLTs) . 

I>ong  intervals  witliout  pain,  or 
periods  of  perfect  euphoria. 

As  a  nde,  alMeot. 


Short  dumtlon  of  Illness  (Ave 
months  to  one  and  one-half 
yt-ars). 

Xo  ftorlodn  of  perfi'ct  euphoria* 
but  cunstnnt  nnd  gradual  ag> 
gravation  of  the  Kyniptoms. 

Prencut  in  moat 


*  Viiniiting  may  AometimoH  Iw  al)Hint,  notwithstanding  Dint  iftchocliymia  bus 
already  develo|>ed.  I  nt  present  have  under  observation  a  patient  with  c&rctnoma 
pylori  (wiU)  clearly  palpable  tumor),  who  has  been  ailing  for  the  last  six  months. 
The  patient  has  never  vomited  nor  ii.is  he  bad  much  pain.  His  complaints  merely 
refer  to  loss  of  apiietlte  and  obstitmte  constipation.  The  examination  of  the  stomach 
In  the  fnftling  ctrndillon  always  revouls  the  prcNenre  of  cbymo  (coarw!  foodstnlT^  are 
principally  found).  Altlinugh  the  piilicnl.  living  on  a  more  rrgtilntcd  diet.  Ims 
gained  six  pounds  within  the  last  month,  nevertheless  the  isehochymia  rooaaiDS 
unchanged. 
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DenfKti  stenosiaof  pgrlona. 


MAlifftiKut  st«no«iii  of  pjrlonis. 


Prec  HCl Present  in  the  grealeftt  roajority'Nearljr  nlwajr»  absent. 

of  cases.  { 

tactic  acid Absent  in  the  greatest  nmjorifyAs  a  rule,  present. 

of  casw*«.  I 

Acidity.       Alwnys  increaactl fFluctuateij  between  30  and  90. 

Kr*itiH>L    . Always  prt-w-nt J  Vuries. 

Odor iUnplcaaaut,  diaagr«.-eublc i  Very  frequently  fetid. 


I 
I 


A  protravt^il  atouy  of  tlie  stomach  may  at  tiiuea  produce  iHcho- 
cliymin;  it  is  then,  however,  n<^it  erjnstnntly  found  aud  disapjtears 
BOOH  after  the  regulation  of  tliet  ami  ratioual  treatiueut.  The  same 
may  l>o  said  of  gravo  forms  of  chronic  gastric  catarrh.  Here  also 
iachochymia  is  liable  to  develop  under  favorable  conditions.  The 
symptom,  however,  disap|>eara  aft<»r  a  few  washing's  of  the  stomach. 
In  this  way  I  1>elieve  that  these  two  conditions  (atony  of  the  stomach 
and  chronic  gastric  catarrh)  can  bo  witJiout  difficulty  distinf^nished 
from  a  stenosis  of  the  pylonis,  and  can  give  no  cause  whatever  for 
mistakes. 

lyeatmcfii, 

Tlie  rational  treatment  of  stenosis  of  the  pylorus  consists  in  estab- 
lishing a  wider  outlet  between  the  stomach  and  intestine.  \Vhat  slmll 
we  do  ill  those  canes  where  either  surgical  interference  does  not  api)ear 
advisable,  or  [latients  refuse  an  operation?  In  these  instances  we 
shall  apply  the  newer  metliods  of  treatment  of  the  stomach.  We 
shall  advise  small  and  frec|uent  meals.  In  Ix'uigu  stenosis  tbe  greater 
[»art  of  the  nourirthment  will  consist  of  albuminates,  whereas  in  can- 
tor starchy  fo<»d  plays  an  impfutaut  role.  In  iKith  instances  milk, 
kumyss,  or  matzoon,  given  in  small  quantities,  are  very  suitable.  In 
both  inst'inces  lavugf,  apjilied  in  the  fasting  condition,  appears  to  be 
very  useful.  After  the  la\age  the  spniviug  of  the  stonnuh  with  1 
or  3:1. (MX)  solution  of  nitrate  of  silver  may  W)  advantageously  a*l- 
ministered.  Reetal  alimentation  will  greatly  aid  the  usual  nutri- 
tion for  a  time,  and  rectal  injections  of  water,  which  have  l>een  first 
recommended  by  Unverricht.  will  be  of  great  l»enefit  when  thirst  Is 
pri»seut  and  the  amount  of  urine  is  decreaswl. 

In  l>eni^in  stenosis  of  the  pylorus,  the  application  of  massage  (ten 
minutes  twice  daily)  to  the  gastric  region  can  lie  warmly  recom- 
meniled.  Likewirt**  the  administration  of  alkalies  in  existing  hyjier- 
aridity.  and  th**  ap(>licatit»n  of  the  galvanic  current  when  thei'e  are 
severe  pains,  may  be  profitably  tried. 
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CaDcerous  stenosis  of  the  pylorus  hardly  admits  of  auy  treat- 
ment. Cnnduraugo  given  when  there  is  iinorexift,  and  chloral  hydrate 
(a  tablespooriful  of  a  three-per-cent.  solution  every  two  ia  three  hours) 
when  pains  exist,  as  has  been  recommended  by  £wald»  are  the  most 
reliable  and  efficient  medicaraenta. 

Catn/)luntioiiS. 

Tetany. — E.  Neuman,'"  and  shortly  afterwards  Kussmaixl,'**  first 
described  the  occurrence  of  tonic  and  clonic  spasms  in  the  flexors  of 
the  arms,  in  the  ninscles  of  the  calf,  and  in  the  muscles  of  the  alxlo- 
raen  as  a  complication  of  "dilatation  of  the  stomach**  (ischochymia). 
Frequently  the  muscles  of  the  face,  of  the  jaws,  and  of  the  neck  are 
likewise  affected  by  the  spanmodic  contractions.  The  eyes  are  turned 
ujiwanls  and  occusioually  emprosthotouus  of  short  duration  occurs. 
The  crampy  contractions  are  painful;  consciousness  is  either  undis- 
turbed, partly  disturl»ed,  (jr  *»utir{*ly  absent.  In  one  of  Kassraaurs 
cases,  which  had  been  i>ublished  by  Gassner,  the  attacks  had  a  dis- 
tinctly epileptiform  character.  Additional  cases  of  this  complication, 
which  have  been  mostly  described  under  the  name  of  tetany,  have 
been  publinhed  by  Leven,  Dujardiu-Beaumetz,  Hanuot^  Midler,  Ger- 
hardt,  Renvers,  Bouveret  and  Devic,  Ewald,  Albn,  Boas,  and  Flei- 
uer.  Real  tetany  is  chara^-terized  by  the  sudden  appearance  of 
mostly  bihiteral  tonic  ooutnurtious  of  the  muscles,  beginning  at  the 
fingera  and  toes  and  jirc^gressing  then  ceutri|>etally.  The  flexor  mus- 
cles are  principally  afl'ccted,  and  the  hand  usually  assumen  a  i^nni- 
tion  which  has  l>een  charat^teri/ed  by  Trousseau  as  the  ohstetrii-al 
hand.  Only  in  rare  instances  are  the  extensor  muscles  also  affected. 
As  a  rule,  the  knees  are  l)ent  au*l  the  t<^es  turned  ilownwarda,  while 
the  heel  is  turnt^l  upwards  and  somewhat  outwards  (i>es  e<iuiuuH). 
The  muscles  of  the  femur  and  the  thigh  are  only  very  rarely  involved. 
The  diiriitiou  of  the  attacks  may  vary  from  five  minutes  to  several 
hours.  The  following  symptomH,  which  exist  for  some  time  after  the 
attacks,  lure  characteristic  of  tetany  : 

1.  Compi-ession  of  the  main  nerves  or  bhxxl-vesflels  of  the  affected 
oxtremitit*H  for  one  to  two  minutes  will  produce  an  attack  (Trousseau) ; 
'2.  The  electrical  irritability  of  the  nerves  and  muscles  is  greatly  in- 
creastnl  (Erb) ;  8.  The  mechanical  irritability  of  many  nerves  of 
the  extremities,  and  most  es|>ecially  of  the  facialis,  is  increased. 
Striking  with  a  finger  in  the  region  of  tlin  facial  uen'e  produces  (|uick 
contracti<tns  of  the  corresponding  muscles.  Kneading  of  the  face 
from  top  to  bottom  produces  contractions  of  the  subjacent  muscles 
(Chvofltek). 


I 
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Tbe  prognosis  of  tetany  is  qoiie  bad.  In  the  cases  collected  hy 
Bouveret  and  Devic  tbere  was  a  mortality  of  seventy  per  cent. 

It  seems  that  this  complication  is  of  quite  rare  occm*reuce,  for  all 
the  cases  mentioned  in  literature  scarcely  exceed  thirty.  Tetany- 
like  convulsions  and  epileptiform  attacks  with  loss  of  consciousness 
are  met  with  far  more  fre<pieutly.  According  to  my  exi>erieuce,  the 
Intter  complications  occur  not  only  in  cases  of  chronic  isehochymia, 
but  also  in  other  affections  of  the  stomach. 

Thus  I  have  observed  one  case  in  a  man,  twenty -eight  years  old, 
who  suffered  for  a  ^^'cat  many  years  fi-om  a  chronic  gastric  catarrh. 
In  August,  1HVI;1,  during  a  hot  spell,  lie  was  obliged  to  drink  large 
ijuautities  of  iee-wjiter.  At  that  time  he  began  to  suffer  from  attacks 
of  tetjiuy,  altomatiug  witJi  opilcivtiform  couvulsious  and  loss  of  con- 
Hfiiiusness.  During  an  fUtark  of  tetany,  the  ])atient  would  notice 
that  his  amis  and  If^gn  Uvaine  i-outracted  agaiiist  his  will  and  would 
remain  in  tljis  condition  for  about  ten  minutes,  he  being  {perfectly 
conscious,  but  not  able  to  change  the  assumed  position  of  the  affected 
extremities. 

The  epileptiform  attacks  would  begin  with  a  premonitory  stage 
of  pain  in  the  gastrie  region  and  a  rt^stlesH  tMimlition  which  would 
last  only  a  8h<»rt  while.  TLereui»on  the  fwitient  would  lose  his  con- 
sciousness entirely  and  couvulsious  of  all  the  muscles  in  tlie  iMnly 
would  ensue.  He  would  remain  in  this  state  twenty  to  forty  min- 
utes, would  fre<|Uf'ntly  bite  his  tongue,  and  after  awakening  usually 
Lad  no  idea  of  what  had  hap]>ened.  The  patient  had  sueh  attacku  of 
either  tetany  or  epileptiform  con^^llsions  once  or  twice  a  week,  and 
felt  utterly  prostrated  for  a  day  i»r  two  after  their  occurrence.  He 
also  complained  of  a  very  disjigreeable  taste  in  the  mouth  l»etween 
the  attaclvH.  On  examining  the  stomarh  in  the  fasting  condition,  I 
found  that  it  wjis  i>erfectly  empty.  One  hotir  after  a  test  breakfast 
free  hydrochloric  acid  was  present,  but  the  degree  of  acidity  was 
somewhat  diminished.  Under  lavage  and  a  general  touie  treatment, 
the  patient's  condition  improved  anil  the  attacLs  l^ecame  milder  in 
furm  and  appeared  at  much  huiger  intervals;  thus  for  a  pen<xl  of  six 
weeks  the  ]»atieut  Imd  no  attacks  whatever.  The  attoieks  sometimes 
necnrreil  without  any  apparent  cjiuse,  sometimes,  however,  they  could 
l»e  referred  to  some  gross  dietetic  error;  thus,  for  instance,  the  pa- 
tient once  took  a  very  large  piece  of  salted  herring  with  bread  and 
chee«6  at  twelve  o*elock  at  night  l)efore  retiring.  He  awoke  at  two 
and  called  his  brother,  who  slept  in  the  adjoining  room,  telling  hini 
of  his  restlcHs  eondititm  and  of  his  painful  sensation  within  the  stom- 
ach, and  a  few  minutes  later  was  taken  with  a  sevei-e  connilsive  attack, 
whi(*h  histt'd  for  half  an  hour,  and  during  which  he  again  severely 
bit  his  tongue. 

I  have  observed  ft  simihir  tuse  of  e{iileptiform  attacks  in  which 
there  was  liknwiHe  no  isehochymia,  but  hypertddorhydria  and  ent- 
aiona  of  the  stomach.     In  this  case,  however,  the  attacks,  as  a  rule, 
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appeared  after  an  aciudental  overloading  of  tlie  stomach,  alcoholic 
drinks  n]>pHrentIy  plrtyin^»  a  ^rout  part  therein.  In  a  third  rnse  I 
likGwiso  noticed  epileptiform  attacks  in  a  lady  of  forty  years  of  age, 
who  suffered  from  chronic  ischochymia,  due  to  a  benignant  stenoBis 
of  tlie  pylorus. 

The  Prognosis  <»f  thewe  e}>ileptiform  attacks  seems  to  l)e  by  far 
more  favorable  than  that  of  real  tetany.  For  in  none  of  the  three 
cases  mentitineil  have  the  attiicks  tliUH  far  resulte^l  in  a  fatal  issue. 

With  regard  to  the  etiology  of  either  tetany  or  the  epileptifonn 
att^icks  accompanying  severe  gastric  disordei's,  three  theories  have 
been  expouuded.  1.  One  theory  has  l>een  given  by  Kiwsmnul,  ex- 
plaining the  8ymi>touis  of  tetany  and  similar  conditions  by  the  great 
loss  of  liuids  to  which  the  system  has  been  subjected,  for  this  con- 
dition is  most  fi-e(pieutly  found  in  patients  who  have  vomited  for  a 
long  time  and  in  this  way  lost  a  great  deal  of  liquid,  in  consetjuenoe 
of  which  the  blotxl  has  been  much  thickened,  while  the  nerves  and 
all  other  tissues  have  become  thoroughly  dry.  Tlie  thirat  which  is 
met  with  in  these  patients  and  the  greatly  diminished  urinary  excre- 
tion si)eak  in  favor  of  tliis  view.  This  theory  has  lately  gained  a 
warm  suj^porter  in  Fleiner,  who  pointed  out  tliat  in  most  of  these 
conditions  of  stenosis  of  the  pylorus,  besides  the  slight  quantity  of 
liquiil  which  is  able  to  pass  from  the  stomach  Into  the  small  intes- 
tines, there  is  oft^n  a  state  of  hyjM^rsecretion,  owing  to  which  abun- 
dant (piantitioH  of  gastric  juice  are  pounnl  into  its  cavity.  The  latter 
circumstance  increases  the  great  deficiency  of  water  in  the  system. 

2.  The  sei'und  theory,  advanced  by  Germain  See,  explains  these 
tonic  and  clonic  convulsions  as  a  reflex  iw*tion  from  the  nerves  of  the 
stomach.  Frieilrich  Muller  is  also  in  favor  of  this  view  for  the  two 
following  niasous:  First,  t4*tauy  is  cwcusinually  met  with  in  cjis*».s  in 
which  there  is  no  consiileralde  loss  of  flutil,  hh  ftir  iDsttmt-e  in  cases 
of  intestinal  worms.  On  the  other  hand,  Muller  was  able  to  pro- 
duce such  an  attack  of  tetany  in  one  of  his  ]>atienta  by  striking  his 
epigastrium. 

3.  The  third  theory  explains  tetany  ami  similar  conditions  on  the 
basis  of  autointoxication.  In  cases  of  ischtK'hymia,  many  i)nK'esHe« 
of  fermentation  and  decomposition  exist,  and  these  give  rise  to  the 
production  of  toxic  elements,  which  are  liable  to  give  rise  to  the 
above-<leBcril>ed  sympt/ims.  Oerhunlt,  Baginski,  Paliard.  Loeb, 
Bouveret  and  Devic,  Ewald,  Heim,  Albu,  Shlesinger,  and  Kulneff 
are  all  tirm  l>elievers  in  this  autointoxication  theory.  Bonveret  and 
Devic,  and  likewise  Kulneff,  liave  been  able  to  obtain  from  the  gas- 
tric content.^  of  imtients  with  chronic  ischochymia  by  Brieger's 
methfxl  (extraction  with  alcohol  and  precipitating  with  chloride  of 
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mercury)  toxio  proilnotH  (jf  the  dianjiue  group.  Ewald  aud  Juoob- 
8on,  and  UUir  Albu,  have  obtained  from  the  uriDe  of  a  patient  affcct^l 
with  tetany  au  alknluiilal  siibHtauco  (the  picrin  salt),  Tliis  substaiioe 
nanally  api^eannl  iu  tbe  uriue  oiily  during  the  attai-kH  <»f  tefjuiy  aud 
not  in  ilie  interA'als.  Bonveret  aud  De>'ic  are  of  the  opinion  that  the 
toxii!  proihictH  develop  uiucli  (juicker  iu  wikph  of  hyperrhlorhydnu  if 
alcoholicfl  havo  been  iu(bilged  in.  Although  the  autointoxication 
theory  seema  to  be  the  most  plauaible,  it  does  not,  however,  yet 
stand  as  proven. 


ABNORMAL     CONDITIONS    WITH     REFERENCE 
THE  SIZE,  SHAPE,  AND    POSITION   OF   THE 
STOMACH. 


TO 


The  size  of  the  stomach,  or  its  cajiaeity,  varies  to  a  great  extent, 
even  in  the  normal  ^tate.  ThuH  among  the  stomachs  M'hich  Ziems- 
seu  obtained  in  autopHies  from  i>ei*sons  of  al>out  the  same  aize, 
who  during  life  had  never  complained  of  any  digestive  disorders, 
showed  the  following  figures  of  capacity:  The  largest  stomach  of 
these  held  l,(»80c.c.  or  fifty-Hix  ouncos,  the  sraallpst  25(1  c.c.  (eight 
ounces) ;  the  other  figures  ranged  Ijetween  these  limits,  While  some 
years  ago  any  stomach  of  very  large  size  was  considered  as  diseased, 
Ewald  first  |)oiutc<l  out  that  the  organ,  no  matter  how  gre^it  its  ca- 
I)acity»  ma>  still  be  able  to  work  jjcrfectly  satisfactorily.  Ho  theit*- 
fore  suggested  that  an  acquircii  or  congenital  large  stomach  vrith 
normal  functions  should  l^e  designate<l  as  "  raegastria."  A  very  largo 
stomach  causing  manifest  digestive  disturbances  is  generally  8[)oken 
of  SB  a  dilated  stomach  (dilatation  of  the  stomach,  gastreetiisia). 
The  most  extensive  degrees  of  gastric  dilatation  are  found  in  cases  of 
obatructioa  of  the  p\  lorus. 

Angustiitio  ventriculi  denotes  an  extremely  small  stomach.  In 
very  marked  degrees  of  this  condition  the  stomach  may  have  a 
capacity  of  hardly  au  f»gg  in  size,  and  may  appear  even  naiTower  than 
the  daodeuum  (HaUer).'"  Angustiitiu  ventriculi  is  generally  found 
in  most  cases  of  crsophageal  or  canliac  strictures  (principally  cancer- 
ous); occasionally,  however,  it  otvurs  alone  in  cirrhosis  ventriculi. 

The  flha|>e  of  the  stomn<'h  is  occasionally  found  altered,  cansed 
by  cicatricial  changes  after  extensive  ulcers.  Tlie  hour-glass  form  is 
one  which  gives  rise  to  grave  disturbances  and  can  frequently  bo 
recognized  daring  life.  Inflation  with  carbonic-acid  gas  shows  the 
honr-ghiHS  s}in|ie  of  the  organ;  lavago  six  to  (u^veu  hours  after  a  meal 
will  occasionally  fail  to  remove  all  the  contents,  aud  after  the  \\u8h- 
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water  has  come  out  clear  for  a  time  there  may  occur  a  suddeu  ad- 
nuxtiii*e  of  eh.vinc. 

The  abnornml  positiouH  of  the  Htomaoh  may  bo  either  cougeoital 
or  actjuiretl.  Amou^;  the  eouyeuital  abnormities  we  would  meurion 
the  transposition  nf  tlie  stomach  in  the  thoracic  cavity,  which  occurs 
if  there  ih  iv  partial  or  a  coniph^t-t^  defect  at  the  diaphragm.  The 
Htomach  is  found  to  be  situated  on  the  right  side  of  tlie  alKh)meu 
(pyh)ric  i)ortiou  t<i  the  left)  in  wi»e«  of  general  trauHpositiou  of  tlie 
viscera.  Both  these  anomalies  are  extremely  rare.  Among  ae^iuin-d 
auomalies  a  vertic^il  position  of  the  stomach  is  occasionally  found. 
The  pylorus  is  then  situated  much  lower  and  further  to  the  left  than 
Hcjrmally.  This  condition  is  mostly  found  in  women  and  can  bo 
easily  recognized  either  by  the  gastrodiaphane  or  by  inflation  of  the 
stomach,  which  reveals  a  lengthy  but  narrow  configuration,  its  hori- 
zontal diameter  n<jt  extending  to  the  riglit  of  the  Hnea  alba. 

Descensus  veutriculi  or  gawtroptosis  (low  jiosition  of  the  stom- 
adO  is  the  most  fret|uent  anomaly;  it  usually  occurs  in  connection 
with  a  ptosis  of  several  other  intestinal  organs,  and  will  therefore  be 
best  described  under  enteroptosis,  or  (Uenanrs  disease. 


Enteroptosis,  or  Glenard*s  Disease."* 

Di'jinition. — Downward  dinplacenient  of  the  stomach,  right  kidney, 
and  other  organs  of  the  abdominal  cavity,  causing  digestive  disturb- 
ances. 

Ch'}ieral  Remorlcfi. — Although  a  descensus  of  the  stomach  as  well  as 
of  many  other  alxlomiual  organs  had  been  de8cril>e<l  long  ago  by 
Virchow,  Leube,  Landau  and  several  otlier  writers,  Glenard  mast  be 
credited  with  having  first  laid  sufficient  stress  upon  this  condition, 
having  recognized  its  clinical  importance  and  estid^lished  it  as  a  dis- 
tinct disease. 

The  idea  which  led  the  French  physician  to  the  discovery  of  the 
disease  designated  by  his  name  was  the  fact  tliat  the  whole  digestivu 
tract,  which  from  the  mouth  to  the  anus  is  ten  or  fifteen  times  longer 
than  a  straight  line  connecting  iMith  ]>aints,  is  arranged  in  the  form 
of  difl'ereut  baldachins  suspi'uded  on  six  liM^ps  *  by  means  of  liga- 
raentw  at  the  posterior  wall  of  the  alxlonien. 

The  zigzag  ilirectiou  of  the  loo|>s  offers  the  possibility  of  too  great 
a  liend,  sometimes  at  such  an  acute  angle  that  it  CAUses  olistnictiou 
to  the*  passiige  of  the  ingesta  or  secretions  at  the  six  main  points  of 


*  (t)  AtiM  gastrique ;  (3)  ahm  duod^onle  :  (8)  nnse  llfio-collque ;  (4)  anteoollqtw 
(4  a)  aiue  coeto-sous-pylorique;  (5)  tuise  sous-pjIori-cottUlei  (9) 
colo-slfnoldale. 
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Rxatiou.  This  might  occur  at  the  gostroduodeiial,  duodeuojejunal, 
traDsveree,*  or  sigmoido-rectal  cun'atureH. 

The  ligameats  are  uot  all  of  equal  strength  and  thu  iM)iiitH  of  fix- 
ation of  several  of  thoui  are  especially  weak.  This  is  tine  of  llie 
gastroduoclenal  and  the  trausverae  colon  ligaments.  Thus,  from  a 
thooretical  ])oiijt  of  view,  it  is  apparent  that  the  iwssihility  exists 
that  the  weak  ligaments  may  give  way,  under  favorable  conditions, 
and  that  a  faUing  of  that  part  of  the  intestine  may  result.  This 
would  naturally  exert  incrojised  tnutiou  on  the  next  fixation  point, 
and  might  cause  an  obstniction  to  the  ]>assage  of  tlie  contents  of  the 
intestine,  or,  in  other  words,  a  partial  enterostenosis.  In  forty 
auto[>Hies  Glenard  several  times  found  the  colon  transversum  dis- 
placed and  stenosed.  He  recognized  that  these  changes  in  the 
anatomical  |)oHition  must  give  rise  to  troubles,  whidi  s)inii1d  he  con- 
sidered deiiendent  xi\yon  this  condition.  In  examining  all  his  patients 
with  digeative  troubles,  he  found  that  tliere  were  many  Ho-t*alh'd 
"nervous  dysi>eptic8"  in  whom  he  could  discover  by  a  thorough  in- 
veatigation  of  the  alxlomeu  that  some  abnormal  poHition  of  the  intes- 
tines existed.  He  descriljed  the  following  objective  points  as  char- 
acteriatic  of  this  affection: 

1.  Splashing  sound  {daf)otement  epifjasiriqite). 

2.  Pulsation  of  the  aMomiual  aorta  {iHitfemetit  aordque), 

3.  "Corde  colique  transverse." 

4.  In  the  right  hypochondriac  region  frecjueutly  movable  kidney. 
By  the  term  "corde  coLique  transverse"  Glenard  means  the  resia- 

iance  which  is  found  lying  over  the  aorta  3  to  5  cm.  above  the  navel, 
running  horizontally  G  to  10  cm.  on  each  side  of  the  median  line. 
This  gives  the  imjtreHsion  of  a  ribbon  1  cm.  in  width,  and  was  sup- 
]K)ae<l  by  Glenard  to  be  the  displaced  colon  transversum,  for  pressure 
on  tlie  right  iliac  region  at  the  l)eginning  of  the  colon  ascendens  pro- 
dnctsl  rumbling  Honnds  iu  the  "ci^rde  tninsverse."  He  conse<iuently 
concluded  that  all  the  symptoms  in  these  i>atient8  were  caused  by  this 
abnormal  position  of  the  intestine.  He  name<l  this  comlitiou  **en- 
teroi>tosis." 

Stjmptomaiohjijif, 

This  disease  1>egins  with  a  prolapse  of  the  intestines,  particularly 
of  the  right  jmrt  of  the  c<tlon  transversum,  due  to  a  relaxation  of  the 
weak  ligarnentum  colicohepaticum.  The  colon  ascendens  and  colon 
transversum,  losing  their  ligamentous  suspension,  sink  down,  and 
BO  the  colon  transversum,  instead  of  running  straight  across  the 

***Colique  Bous-coBtal  droit,**  "colique  tous-cotUl  gaucbc,**  **80U8-P5lciri(|ue 
da  tnuiT«ne.  ** 
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Hbdomiunl  cavity,  niim  oblk^uely  from  below  upwards.  At  the  left 
end  the  transverse  colon  is  held  in  place  liy  the  stronK  HKJinientnm 
><ftsirr>colicuni.  The  mmte  anul**  produced  at  this  point  by  the  prf>- 
lapHfi  nf  the  other  end  of  tlie  transverse  colon  causes  a  partial  (K'4'ln- 
siou  of  the  lumen  of  the  ^it  (enterostenosis).  The  hausverse  colon, 
therefore,  remains  contnu't^nl  and  emi)ty,  antl  gives  the  condition 
descriljed  as  "  corde  transverse."  Coincident  with  the  descent  of  tlie 
transverse  colon  there  is  a  relaxation  of  the  ligaments  (mf^nilerirs)  of 
the  small  intestines,  and  this  produces  a  draf^Kiug  down  of  the  stom- 
ach, and  causes  the  liver  and  kidney,  through  the  ligameutum  gastro- 
colicnm,  to  assume  a  lower  iK>sition  than  normal  (hepatoptosis  and 
nephroptosis).  Thus  there  may  \>e  a  prolapse  of  all  the  intestines — 
splanchnoptosis.  The  enteroptosis  causes  enterostenosis  and  i(t- 
creases  the  Bi>ecific  gravity  of  the  intestines,  because  tliey  do  not 
contain  gas,  thus  diminishing  the  abdominal  tension.  A  ctiuuthts 
vilimitfi  is  produced  which,  if  not  interfered  with,  grows  worse. 

The  snbjective  symptoms  of  this  disease  are :  weakness  and  a  con* 
stant  feeling  of  lassitude;   difficulty  in  digestion  of  fats,  farinacooua 
fooil,  Hcids,  pure  wine,  pure  milk,  with  an  increase  in  the  digestive' 
troubles  alxmt  three  hours  after  meals;   sleeytlessness;  usually  cun- 
stii^ation  or  irregularity  of  the  Ixiwels. 

The  objective  conditions  are:  decreased  tension  of  the  alHlomen; 
prolaiifius  of  the  abd<iminal  contents  (enteroptosis,  gastroptosis,  fre- 
quently movable  kidney,  movable  liver) ;  enterostenosis. 

Glenard  distinguishes  three  different  i)erioils  of  the  disease:  (1) 
Atoniegaatrifiueparenteroptose;  (2)  mesogastri»iue,  gastroptose;  (3) 
ueunisth^nique,  enterostenose — and  describes  them  as  follo^^s: 

During  the  first  i>erio<^l  of  the  disctaso  (atonio  gastriqno  par  eut«- 
roptose)  the  patient  eats  everything,  but  exjieriences  slight  somno- 
lence or  a  burning  sensation  after  meals;  alKiut  2  oVIock  a.m.  the 
sleep  is  interrupted  fi>r  a  few  minutes.  Generally  there  is  one  evacu- 
ation of  the  l»owels  iij  the  morning,  of  somewhat  diarrhoeic  nature; 
there  is  a  gra^lnal  loss  of  strf»ngth. 

In  the  sec^md  |>eriod  (niesogastrirjue,  gastroptose)  the  jmtient 
avoids  fat,  fiirinnceous  food,  acids,  milk,  wine;  complains  of  a  senaa-- 
tion  *>f  dragging,  false  hunger,  and  emptiness  about  three  hours 
after  meals.  Alxmt  2  o'clock  a.m.  he  remains  awake  for  t^o  or  three 
hours;  suffers  from  c<^)nstipatiou,  interrupted  once  in  a  while  by 
diarrhneic  evacuations;  always  feels  tired,  i>articularly  wlien  arising 
and  al)out  3  o'clock  in  the  aftpm<x)n. 

In  the  thinl  period  (neunwtheuique,  ent^rostenose)  the  patient 
liAH  lost  alxjut  thirty  or  forty  poimds  an<l  is  nut  sufficiently  noiir- 
ished;   be  has  lived  on  milk  diet,  on  puruoSi  beef  tea— on  the  must 
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improbable  meuk;  eoiuplaina  of  a  weighty  sensation  or  cramps  in 
'the  stomach,  and  is  ahiiont  coD8taDtl,v  uiifferiu^.  He  does  not  Hleep; 
'the  coustii>atiou  is  iiK»Ht  olvstiimt^;  the  daily  em^mata  ^%'itll  difficnlty 
letfect  an  tviiciiatiou  of  fatty  Kcybala  burroiiuded  by  mucuK  or  pHeiulo 
Imembrauea  from  time  to  time.  There  is  constant  complaint  of  \^x^&t 
1688,  so  that  he  harilly  leaves  the  room,  and  lies  on  the  lounge 
itly.  Ho  presents  tlio  most  varied  nervous  symptoms,  cere- 
|i>ral,  8]>inal,  sympathetic,  both  jisychical  and  physical. 

Aft*^r  havinj^  ^iveu  a  dcseription  of  entoroptosis  based  on  the 
iews  of  (ik'nard,  it  is  imjiortant  to  retlect  whether  the  objective 
[points  ^ven  by  this  author  should  ho  understood  in  the  way  he  inter- 
pi-eted  them.  Ewald,'"  who  first  descril>ed  "Gleuard's  disease"  in 
Germany,  is  of  the  opinion  that  the  "corde  colique  transverse"  is  in 
[reality  the  pancreas.  The  cfapotemeut,  or  splashing  sound  of  the 
stomach,  found  two  t^»  six  hours  after  meals — one  of  the  other  objec- 
tive i»oiuts — apijeam  iu  many  other  conditions  of  stomach  deninge- 
>zuents  and  is  by  no  means  chanK'teristic  of  euteroptosis.  The  best 
and  surest  way  nf  recognizing  euteroptosis  is  to  determine  the  exact 
jH)sition  of  the  stomach.  Ewald  has  hiid  much  stress  on  this  [xtint. 
'He  iuiiates  the  stomach  with  air,  and.  finding  the  small  cun'ature  of 
the  stomach  lieluw  the  ensiform  process  or  midway  betwi*eu  it  and 
the  navel,  he  concludes  that  ^  gastrojitosis"  is  present,  and  tlxen  the 
idiaguosis  of  geuend  '^  euteroptosis'*  is  justified. 

In  order  to  re^*ognize  the  position  of  the  stomach,  one  can  make 
jQso  of  "gastrotliaphauy."  I  have  had  tlie  opi»ortnnity  of  oljtier^-ing 
cases  of  euteroptosis  where  tiie  stomach  (small  cun'ature)  as  shown 
by  the  gustrcHliaphane  was  situated  Mow  the  umbilicus  and  reacheil 
with  its  greater  curvature  the  symphysis  pubis.  These  cases,  how- 
|.©ver,  must  1m)  considereil  as  the  highest  degiees  of  "^gastroptosis." 

The  frequency  (»f  IJlcnard's  disease  will  depend  u|>on  the  means 
lemployeil  in  the  diagnosis  of  "euteroptosis."  If  the  diagUf^is  is 
jmaxlo  only  iu  Un^so  cnses  where  a  real  "  gastn>ptoBi8"  is  found,  the 
f)i*rcentage  will  l>e  small;  otherwise  it  will  be  quit*^  large.  Among 
'thirteen  hundred  imtients  with  digestive  troubles  (ilcuard  found  four 
Imndred  T»ith  "enteroptosis."  Among  these  four  hundred  one  hun- 
dred and  flirty -eight  had  also  a  movables  kidney  (enteronephroptosis) 
and  nineteen  hml  movable  liver  (enterohe]»at4i|>ti^sis).  Ewjild  esti- 
isnatt^I  the  nundter  of  caaeB  of  euteroptosis  among  his  ]iatients  at 
ilxnit  thirteen  i*er  cent. 

TVnUfncni, 

As  this  whole  series  of  symptoms  is  cause<l  and  explaiutnl  by  (1) 
enteroptosis,  (2)  euterustt^uosis,  and  (3)  deficient  nutrition,  the  fun- 
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damental  indications  for  successful  treatment  are  pointed  out  by 
Gynard  as  follows : 

1.  The  intestines  must  be  raised  and  maintained  in  their  position; 

2.  The  abdominal  tension  must  be  increased; 

3.  The  bowels  must  be  regulated; 

4.  The  secretions  of  the  digestive  tract  and  of  the  annexed  glands 
must  be  stimulated; 

5.  The  alimentation  must  be  r^^ulated  and  the  digestion  assisted; 
n.  The  organism  must  be  stimulated. 

The  first  two  i)oints  ai^  accomplished  by  wearing  an  abdominal 
bandage  reaching  to  the  navel  and  exerting  a  pressure  upon  the  by  po- 
gastrium  from  below  upwards.  This  bandage  raises  the  intestines 
and  increases  the  tension  of  the  abdomen. 

In  order  to  regulate  the  bowels  Glenard  gives  his  patients,  a  quar- 
ter of  an  hour  before  breakfast,  sodium  sulphate  4.0,  magnesium  sul- 
phate 3.0,  in  half  a  glassful  of  water;  or  half  a  glass  of  Huuyadi 
Jduos;  or  one-quarter  of  a  glass  of  Bubinat;  or  a  teasi)oonful  of 
Carlsbad  salt;  or  pills  consisting  of  0.06  aloes,  or  0.05  extractum 
rhei.  The  fourth  requirement  must  be  accomplished  by  massage, 
electricity,  and  lavage  of  the  stomach;  and  the  sixth  by  gymnastic 
exercises. 

As  to  alimentation  Glenard  has  given  the  following  table : 

Dnrimj  tlie  First  Stage  of  the  Disease. — Boiled  meat,  roast  game, 
odorless  squabs,  brain;  farinaceous  vegetables  (lentils,  potatoes), 
rice,  carrots;  grapes,  very  ripe  fruit;  fried  eggs,  oysters,  liver  (fat); 
Gerx  and  Gruyere  cheese;  re<l  wine  diluted  with  water;  sauces, 
juices,  lard,  fritures,  Italian  patt's,  salad;  pure  red  wine,  creams,  uu- 
<lihited  boiled  milk,  fresh  milk. 

Second  Sfatje  of  the  Disease. — Boast  meat  (beef,  mutton,  veal,  chick- 
en), lean  haiu;  fish  (sole,  white  fish,  trout);  scrambled  eggs;  fresh 
vegetables,  well  cooked,  English  style;  cheeses  (Brie,  Caiuembert); 
baked  apples,  i)re8erveH,  compotes;  chocolate,  beer,  cider  ('?),  white 
wine  (?). 

Third  Stage  of  the  Disease. — Baw  meat  (beef,  mutton),  raw  eggs, 
stale  bread,  coffee  with  milk  (one-third  milk,  two-thirds  coffee) ; 
coffee,  tea,  water,  water  with  cognac,  champagne;  broiled  meat 
(roast  beef,  mutton,  lamb  chops,  tenderloin  of  beef) ;  eggs,  bouillon, 
preserves, 

I  agree  with  Glenard  in  regard  to  the  bandage  which  should 
support  and  elevate  the  intestines,  but  the  medicinal  and  dietetic 
treatment  must  be  made  dei>endeut  upon  the  result  of  a  chemical  anal- 
ysis of  the  stomach  contents.  For,  according  to  my  experience,  tlio 
chemical  condition  of  the  stomach  in  these  crises  of  **  euteroptosis"  is 
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not  always  the  same,  hi  tluise  caseB  where  there  ih  hyi)erat.'idity — 
which  is  the  case  with  the  greater  number  of  this  ckss  of  patients — 
Glenard's  mles  are  ext'ellcnt ;  but  where  tliere  in  an  insufficienoy  or 
an  absence  <if  HCl,  the  tnmtrnentwill  have  to  be  modified  accordingly. 

NERVOUS  AFFECTIONS   OF  THE  STOMACH. 

Deviations  from  the  normal  ]>roc«8s  of  gastric  digestion  not  based 
upon  pathohigifal  anatomical  changes  are  considered  us  gastric  iivn- 
roses.  Wg  are  accustomed  to  ascribe  the  different  functions  of  the 
stomach  to  the  action  of  siiecial  nerves.  Although  physiological  ex- 
|)erimeuts  have  as  yet  not  euable<i  us  to  discover  siK?cial  uenes  |l;ov- 
eruiug  secretiim,  moti<m,  or  sensibility  of  the  organ,  still  clinically 
many  facts  8i>eak  in  favor  of  such  an  assumption.  The  neurosea  of 
the  stomai-h  are  alno  occasionally  designate<l  as  "  functional  disturb- 
ances." The  different  gastric  neuroses  may  ai>iKMir  either  separately 
or,  occasionally,  in  combination  with  each  other.  As  a  rule,  these 
nenroBes  occur  most  fre<iuently  in  women,  osiiecially  ln^tween  the 
ages  of  seventeen  and  forty;  in  men  also  the  middle  i»eri<Kl  of  life 
shows  a  pretlilection  for  these  distiirlwinces.  As  a  predisposing  fac- 
tor for  these  neuroses  the  followiug  conditions  must  be  recognizetl: 
severe  meutal  exertions,  worry,  unusual  excitement,  seximl  excesses. 

The  recognition  of  the  neurosis  is  not  always  easy.  Tlie  prin- 
cipal point  of  imiHirtauco  is  the  exclusion  of  any  organic  lesion  of 
the  oi-gan.  The  following  symptoms,  which  fre(pieutly  recur  in  gas- 
tric neuroses,  have  been  esj^ecially  wellde«cril)ed  by  Boas,  and  will 
facilitate  the  recognition  of  the  nervous  element  of  the  affections  in 
(]net4tion. 

The  entii'e  nervous  system  shows  more  or  less  delation  from 
the  nonuai.  There  may  be  present  headache,  insomnia,  conditions 
of  depression,  or  on  the  other  hand,  excitation,  increased  sensitive- 
ness. Objectively  there  may  be  an  increase  or  diminution  of  the  re- 
flexes of  tlie  skin  and  tendons,  hy  ]>er{eHthesia  at  some,  parsBsthesi;! 
or  anicsthesia  at  other  phkc%s.  Frequently  there  ex.istB  consbkut  or 
iulermilteut  polyuria.  The  general  condition  may  be  good  or  various 
degret*»  of  emaciation  may  be  present. 

The  dij^estive  system  is  characterized  by  a  condition  of  **  labile 
gastric  intestinal  function."  The  subjective  symptoms  are  not  always 
niH-eHsarily  connected  witli  the  act  of  digestion.  The  digestive  com- 
plniuts  ai*e  usnally  indei>eiident  of  tlie  qmdity  and  <juantity  of  the 
ingested  food.  Dietetic  errors  aw,  as  a  rule,  not  follownl  by  any 
aggravjitioit  of  symptxims;  while  the  character  of  the  fiMnl  does  not 
have  any  iudueuce  uixju  tlie  severity  of  the  s\  mptoms,  there  are  oc<**- 
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sioually  some  other  factum  in  the  way  of  climate  and  surmuudings 
which  play  an  importaut  part  in  the  amelioration  or  deterioration  of 
the  condition.  Objectively  changes  in  the  condition  of  ►jantric  Hecre- 
tion  and  t^f  the  motor  function  of  the  htomach  a«  well  ils  of  the  in- 
teatiiieH  fi*e<(jueutly  occur.  Thus  complete  acidity  may  alternate 
durinK  a  short  i>eriod  with  normal  secretion.  Tlie  condition  of  the 
mot<»r  functions  of  the  stomach  fi*equently  chauKes.  The  HiaUi  of  the 
bowels  Ls  also  very  variable ;  thus  constipation  frec|ueutly  altematefl 
with  diarrhcea,  or  an  acute  diarrhoea  may  suddenly  api>oar  at  a  time 
when  the  liowels  are  iv^ular. 

According  to  Iloseuthal, '"  the  neuroses  of  the  stomach  are  best 
divided  int43 :  (1)  Sensory,  (2)  motor,  and  (3)  secretory  neuroses  of 
the  stomach. 

Sensory  Gastric  Neuroses. 

Sensory  gastrio  neuroses  may  be  advantageously  divide<:l  into  two 
large  groups :  (u)  Those  comprising  abnormal  sensations  of  a  more  or 
less  gonenU  nature,  which,  however.  p<»int  directly  or  indirectly  to 
the  stoma<'h;  (b)  si>ecial  sensations  which  emamite  from  the  stomach 
itself. 

The  need  for  food  makes  itself  felt  through  the  sensation  of  hun- 
ger, the  netnl  for  drink  through  that  4jf  thirst.  The  nervous  centre  for 
these  sensations  ap|>ears  to  be  located  in  the  meilulla  oblongata  (R. 
Ewald  and  Rosenthal).  The  stomach  is  the  organ  into  which  all 
substances  satisfying  hunger  and  thirst  are  intrtxluced.  The  act  of 
satisfying  the  sensation  of  hunger  with  relish  is  called  *'ap[>etite.'* 
Normally  there  appears  in  man  a  slight  feeling  of  hunger  at  tlie  usual 
meal-time.  A  man  relishes  the  food  he  takes  until  at  the  end  of  the 
meal  a  feeling  of  satiety  appears.  The  latter  may  l>e  best  chariicter^ 
ized  by  noting  the  point  at  which  the  sensation  of  hunger  has  entirely 
di8api>earetl.  On  going  beyond  this  |>oiut  to  any  extent — /.e.,  by 
continuing  to  introduce  food  into  the  organ  a  sensation  of  weight 
and  tightness  around  the  stomtich  develops.  This  can  then  1»6 
hardly  ctiusidered  as  a  normal  process,  and  is  the  way  the  stom- 
ach resiMJuds  to  interference  with  its  habitual  mode  of  work.  The 
time  at  which  hunger  appears  is  physiologicidly  variable  and  depends 
U|>on  the  time  per8r)DS  ure  accustcjmed  to  take  their  meals.  On  this 
account  there  ai-e  people  who  fivil  hungry  only  twice  a  day,  as  they  are 
in  the  habit  of  taking  only  two  meals  daily ;  others  again  who  feel 
hungry  al*out  every  thn>o  liimrs,  as  they  are  accustomed  to  take  five 
meals  a  day.  and  so  on.  Although  tlu^  ingestion  of  fcHid  may  some- 
times li«ad  t«»  some  variatious  in  the  time  ut  which  hunger  is  ex^jeri- 
enced,  so  that  a  man  who  is  in  the  habit  of  taking  a  small  meal  at  a 
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certain  i>eri(>cl  during  tlie  day,  after  ha\'iug  had  a  much  larger  meal 
than  cufitomary,  will  perhaps  not  feel  hungry  at  his  next  meal,  this 
is  less  marked  than  tlio  iutlueucM^  of  the  time  at  which  the  meals  ai'e 
oi'dinarily  tiiken.  Thus  every  one  knows  that  if  he  has  been  accus- 
tomed tf)  take  his  hinch.-for  instance,  at  one  o'clock,  the  hungry  feel- 
ing will  appear  at  one.  and  if  not  satisfied  within  a  certain  period  of 
time,  half  an  hour  t^>  an  hour,  then  very  fre*iuently  will  disai>pear  to 
return  at  the  next  meal. 

Pathologically  wo  find  tliat  the  above-named  sensations  may  exist 
either  in  an  exaggerated  form,  or  may  be  givutly  diminished  or  even 
absent. 

Bulimia. 

Bulimia  G?"5»%  ox,  ^tfi»i,  hunger)  or  cyuorexia  (x'Jwv,  dog,  opt-t^^  ap- 
jietite),  or  hy  |wrorexia,  signifies  a  condition  in  which  the  sensation  of 
hunger  is  greatly  iucreiisetl,  and  occurs  oftener  and  in  a  stronger  de- 
gree tliau  normally.  Bulimia  may  exist  alone  as  a  primary  affei*tiou 
or  may  be  associated  witli  vai'ious  other  disorders,  and  is  then  consid- 
ered as  a  secondary  affection.  Thus  ulcer  of  the  stomach,  hy|>er- 
clilorhytlria,  canci*r  of  the  stomach,  intestinal  troubles,  tajieworm, 
Graves'  disease,  hysteria  and  neurasthenia,  and  tumors  of  the  brain 
are  all  liable  to  be  i^miplii'jiteil  with  bulimia. 


Symptomafokigy. 

Bulimia  may  api>ear  periodically  and  last  only  a  short  time  (ft 
few  days)  or  may  exist  chronically  and  last  for  months  or  even  years. 
The  |)eri<xlical  form  is  UHually  cliaracterized  by  much  greater  inten- 
sity than  the  chronic.  An  attack  of  bulimia  may  lie  descril>ed  as 
foUows;  In  the  midst  of  |»erfect  euphorm,  a  ftnding  of  intense  liuu- 
ger  overcomes  the  patient  with  a  i)ersistent  desire  to  satisfy  it.  Thia 
hungry  sensation  is  ossociateil  with  a  gnawing  feeling  in  the  stom- 
ach, and  the  utmost  fear  and  anxiety,  as  if  something  alarming  were 
going  to  hiippen.  If  the  feeling  of  hunger  is  not  satisfied  very 
ipiickly,  then  severe  headache  and  trembling  of  the  body  or  even 
fainting  spells  may  iktcut.  The  jmtient  in  such  a  condition,  as  a 
ruin,  disrrganls  conventionalities  and  tries  to  obtain  whatever  food 
he  can,  in  order  to  overcome  this  [uiiuful  craving  of  his  stomach.  As 
a  mlf,  a  small  quantity  of  nourishment  is  sufficient  to  arrest  tlie 
attack,  sometimes,  however,  large  quantities  of  food  have  to  lie  taken. 
Thus  IVyer  '*'  descriltes  the  <^se  of  a  woman  whf»  was  suddenly  seiw^d 
with  an  atbick  of  bulimia,  ho  tliat  she  could  not  return  l)t»me  from 
the  house  uf  a  uoighlxir  whom  she  was  visiting.    In  forty -five  minutes 
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she  ravenously  devoured  three  pints  of  milk,  twenty-three  eggs,  and 
two  pints  of  strong  wine.  After  this  meal  she  l»ecame  quieter,  went 
to  sleep  and  awoke  i)erfectly  well  on  the  following  day. 

The  primary  canse  of  bulimia  appears  to  1k>  a  deraugemeut  of  the 
nervous  apparatus  for  the  hunger  sensation.  This  derangement  may 
bo  either  central  or  ]>eripheral.  Hyi>ermotility  was  found  by  IjCo 
in  a  patient  troubled  with  bulimia;  but  although  present  in  some 
iustauees  it  is  by  no  means  a  imustant  symptom.  Thus  Ewald  re- 
ports a  case  of  bulimia  in  whicli  the  motor  function  of  the  stomaoh 
was  ]»erfectly  normal. 

The  treatment  sluiuld  always  be  directed  against  the  jirimary 
cause  of  the  tnmblu.  Thus  helmiuthiasis  must  l»e  reiuovinl  by 
extract  of  male  fern.  Hyperchlorhydi'ia  should  bo  treated  by  C4ir- 
bduate  of  stMla,  diabetes  by  a  mejkt  diet,  and  so  on.  Cases  of  neu- 
rasthenia or  hysteria  will  have  to  be  treateil  as  such.  The  following 
mttaus  at  our  cnmniand  may  be  directed  against  bulimia  as  a  distinct 
disorder : 

Very  fre«|uent  smuH  mealrt  (every  two  hourn). 

The  bromides  shouUl  l)e  given  in  large  doses,  twice  daily,  as  for 
instance  potassium  or  sodium  bromide,  in  doses  of  1.5  gm.  (gr.  xx.), 
ur  bromide  of  strontium  1*2  gm.  to  60  c.c.  pep])ennint  water,  one  tea- 
81HX>ufu]  twice  daily,  or — 


^  Amnion,  brom., 

SiHlli  bnun 

Aq.  niutitli.  pip-. . 
S    One  teaMpuoDful  twic«  daily. 


ia   8.0 

(10.0 


Bosentlml  recommends  the  use  of  cocaine  in  doses  of  3  to  5  cgm. 
(gr*  f-J)  twice  daily. 

Opium  or  codeine,  in  doses  of  3  to  4  cgm.  (gr.  ss. )  three  times  daily, 
lUfty  be  advantageously  employed. 

Areeuic, 

H  So],  tinea.  Fowleri. 


Aq.  niGiitli.  pip.,  . 
S.  Hix  (Iropfl  iliKH;  tiiues  ilHily. 


fi£r>.0     Tffls. 


A  change  of  climate,  sojourn  in  the  mountains  or  at  the  seashore. 
ia  frerinently  l>eneficial. 


Parokexu  (Pek\t£««ion  op  AppETrrE). 

Parorexia  denotes  a  conditifui  in  which  the  appetite  ia  directed 
tfjwards  special  and  peculiar  kinds  of  fo<xl.  There  exist  three  de- 
grees of  i>arorexia:    1.  Malacia;  an  increased  desire  for  spiced  food- 
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Rtuffs,  as  for  instance  mustard,  salad,  nnegar,  green  fruits,  etc.  2. 
Pica:  the  apjHitite  mauifcKls  itself  for  KulintaucoK  which  are  not  iu 
reality  fotxls,  thus  for  coal,  ashes,  chalk,  earth,  sand,  insects.  3. 
Allotriophagia :  there  fleeniH  to  lie  a  craving  for  Rul>8tanceH  which 
are  deci<le<ll^v  disgusting  or  hanuful,  as  for  instance  farul  matter, 
needh^s,  pins,  etc. 

While  the  first  fomi  (malacia)  is  met  with  in  many  disturl>anceR 
of  the  stomach  or  iu  different  neurotic  conditions  of  the  h\  steni  (neu- 
rasthenia), the  latter  two  conditions  appear  only  in  severe  forms  of 
hysteria,  and  more  frequently  in  idiots  and  lunatics. 

Polyphagia* 

Polyphagia  denotes  a  condition  in  which  excessive  amounh^  of 
food  have  to  be  taken  in  order  entirely  to  satisfy  the  feeling  of  hun- 
ger. Polyphagia  is  mot  with  in  the  same  conditions  as  liulimia.  and 
especially  in  the  following  ilisorders;  Cancer  of  the  |>ancreas  or 
sjiieeu,  tLstulous  oj)euing  of  tlio  gall  bhiilder,  diabetes,  and  some  tn* 
mors  of  the  brain.  But  i>olyphagia  may  also  be  observed  as  a  primary 
affection  in  neurotic  i)ersou8.  Like  bulimia,  jwdyphagia  may  either 
appear  in  the  form  of  attacks  of  short  duration  or  exist  aB  a 
chronic  trouble.  The  amount  of  nourishment  which  may  be  de- 
voured by  the  patient  during  such  an  attack  of  ]>olyphagia  is  some- 
times enormous.  Thus  Rosenthal  reports  the  case  of  a  woman, 
twenty-eight  years  old,  who  devoured  at  one  meal  an  entire  large 
fried  goose  and  a  big  i>ortiou  of  broad.  Bouveret  '*'  mentions  a  case 
reported  by  Percy  i  The  patient,  Tarare  by  name,  when  seventeen 
years  old  could  i>artake  of  one  hundred  pounds  of  meat  in  twenty- 
four  hours. 

Akoria. 

By  akoria  is  designated  the  lack  of  the  sensation  of  satiety  (^w/'/^- 
I'W",  I  feel  satiated).  The  main  symptom  of  this  condition  consists 
in  the  loss  of  the  feeliug  a  i>prson  normally  exj»erienceH  at  the  end  of 
the  meal  which  tells  him  that  he  has  had  enough.  The  fuitient 
with  akoria  never  knowH  when  to  stop  eating.  Frequently  akoria  iH 
found  combinetl  with  polyphagia,  but  not  always.  It  is  in*'t  with  iu 
similar  conilitioim  of  bulimia  and  polyphagia,  neurasthenics  and 
hysterics  forming  the  large  majority  of  cases. 

Nervous  Anorexu. 

Under  the  term  anorexia  ('Vk«^'»  appetite)  is  understood  a  com- 
plrtH  absence  of  the  sensation  of  hunger,  cf>mbiiied  with  loss  of  ap|>e- 
tittj.     While  auoiexia  is  met  witli  iu  almtt^t  all  ot^gauie  as  well  ad 
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fuuctioual  disorders  of  the  8tomuc]i,  ""uorvons  anorcxiii**  may  at 
times  appear  us  u  primary  affectiou,  unussociat^d  with  the  conditions 
jitst  moutioued.  Tho  caus«  uf  this  primary  anorexia  may  Ik*,  either 
a  dnproiised  condition  of  the  hunger  eeutre  or,  according  to  lioseu- 
tlud,  a  kind  of  hy  penesthesia  uf  the  K'^tric  muoous  memhrane.  An 
etiolo>^ical  factors  are  fnvjucutly  found  great  inpntal  depression,  aa 
after  a  death  in  the  family^  woii-y,  anxiety,  flight,  etc. 

SympiimiaUjhijy. 

Tho  iMitiont  at  first  comphiins  of  loss  of  appetite  and  begins  to 
eat  less.  Ah  a  rule,  all  kinds  of  meat  are  lii'st  discarded  from  tLe  bill 
of  fare.  Later  on  bread,  butter,  and  afterwards  most  solid  food  sub- 
staucea  are  avoided  and  the  patient  subsists  only  on  a  small  quantity 
of  milk  and  some  soup.  For  quite  a  while  the  i>atieut  apparently 
tnaiutaius  his  healthy  appearance  and  does  not  even  seem  to  lose  in 
wei^ht.  The  small  quantities  of  food  the  patient  bikes  are  now  still 
finiher  reduecd.  Even  the  encouragement  on  tho  part  of  the  family 
to  take  more  nourishment  fails  to  have  any  effect,  the  juitient,  as  a 
rule,  olwtinately  refusing  to  do  so.  It  was  Sollier  who  laid  jmrtic- 
ular  stress  u]>ou  this  symptom,  and  suggested  designating  this  con- 
dition by  the  name  of  **  ftUieinjy"  {mriitv^  fo<xl,  and  tY'r".  to  rej>el).  At 
this  stage  the  patients  lose  considerably  in  weight  and  l>egiu  to  look 
6macijit«'d,  have  cold  extremitieji,  a  slow  i)ulse  (50  to  fi(»)  iind  reduced 
temx>erature  (95'  to  96''  F.) ;  tliey  grow  antemic  and  weak,  and  very 
sof»u  are  hanlly  able  to  leave  their  l)eds.  The  apfM^arance  of  such  a 
patient  in  this  stage  of  the  ilisoase  is  very  similar  to  that  of  a  con- 
sumptive. The  face  is  |Mile,  the  eyes  sunken,  the  skin  dry,  the 
extremities  slightly  cyanosed,  and  the  alxlomen  retracted.  If  the 
IMktieut  still  continues  to  refuse  footl,  the  condition  may  t4>rminat« 
fatally.  Such  cases  of  nervous  anorexia  ending  in  death  have  been 
reported  by  Gull,  Charcot,  TloHenthal  and  others. 

lioseuthal's  case  was  }ls  follows:  Tho  patient,  female,  seventeen 
yeuR«  old,  had  suffered  for  eighteen  months  from  anorexia.  After 
this  period  she  took  only  3()  to  40  gm.  of  milk  per  day.  The  patient 
IxH'anm  emaciated  and  looked  like  a  skeleton.  She  could  not  sleep 
and  could  not  leave  her  beil.  Isolation  of  the  patient  or  forced  ali- 
mentation couM  not  Ije  emi»loye<l  under  the  existing  circumHtauces. 
Hvmi»tomsof  rapidly  ]»rogreHsing  inanition  appeared,  in  connection 
with  Mliortness  of  breath,  dysphagia  and  ahdia,  all  signifying  auiemitt 
of  the  bulbar  centres,  tho  case  terminating  fatjill^ . 
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Dingnrwis, 

The  diafj^Dogia  of  auorexia  is  not  difficult,  oh  sonn  as  nervouA 
symjitnTiiH  are  present-  In  making  the  diagnoBis  of  nervous  auorexia 
organic  affections  of  the  Btomach  must  firnt  be  excluded.  The  first 
niii^e  of  tnberculosiH  may  at  tinie.s  l»e  miHtaken  for  nenouH  anorexia, 
eA]>ocial]y  if  there  exists  no  cough  or  if  tubercle  bacilli  are  alment 
from  the  8putnm.  One  y>oint,  wliich  is  quite  valuable  in  makiuK  the 
dia^oKis  of  nervous  anorexia,  is  the  circumstance  that  ]>atieiits  with 
Ihe  latter  condition  arc  not  in  any  way  alarmed  about  their  loss  of 
ap|>etite,  while  anorexia  existing  in  organic  disorders  of  the  stomach, 
like  cancer,  etc.,  evokes  fear  and  linxiety. 

Treaitnent. 

In  the  early  stage  of  the  disease  the  treatment  is  quite  eaay.  It 
is  merely  necessary  to  impress  the  patient  with  the  idea  that  he  must 
take  sufficient  food.  The  meals  should  l>e  taken  at  regulated  perioils, 
and  ftxxl  should  l)e  given  to  the  patient  without  any  previous  question- 
ing as  to  whether  he  would  like  it  or  not.  At  meal-times  he  should 
bo  encouraged  to  take  his  entire  portion.  A  liberal  variety  of  foods  is 
idsn  of  imporbiuce.  In  the  way  of  medicines  most  of  the  bitter  tonics, 
which  stimulate  the  api>etite,  are  indicated.  Thus  nux  vomica,  iu 
the  form  of  the  tincture,  may  Ije  given  in  doses  of  ten  drops  three 
times  daily,  or  tin  id  extract  of  crmdumugo,  twenty  drops  tliree  times 
<hiily.  Boas  recommends  tlnid  extract  of  Peruvian  l>ark.  one  tea- 
sp<x)nful  tliree  times  daily.  Orexinum  basiouiu  in  dose«  of  2  to  3 
dc4;m.  (gr.  iij.-ivss.)  in  wafers  three  times  di\ily,  is  useful.  All  these 
stomachics  should  be  given  about  oue-<iuarter  of  an  hour  Wfore  meals. 

The  longer  the  disease  has  existed  the  more  difficult  it  becomes 
to  combat  it  successfully.  If  it  is  already  of  long  standing,  and  has 
led  to  a  high  degreo  of  emaciation  and  other  pronounced  symptoms  of 
inanition,  then  treatment  in  the  house  of  the  patient  is  hardly  ever 
smressful.  Charcot  first  hiid  stress  uj>oti  the  imi»ortan<'e  of  isohU- 
ing  the  patient  fi*om  his  surroundings.  This  plan  of  treatment  has 
been  still  further  advanced  by  Weir  Mitchell '"  in  this  country,  and 
this  method  is  known  as  the  Weir  Mitchell  rest  cure.  The  principle 
of  this  cure  consists  first  in  isolation  of  the  patient  from  his  faiuily ; 
secondly,  in  strict  supenision  by  the  physician,  and  by  a  constant 
atteuilant;  thinlly,  in  ample  feeding,  so  that  a  state  of  hy]>ernutrition 
may  be  established;  fourthly,  in  the  ajqilication  of  m;issage  and  elec- 
tricity, which  may  be  (rousidored  as  adjuncts  to  the  above-mentioned 
plan  of  treatment 
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In  cases  iu  wLicli  food  is  ali«<»lutely  rt'fused,  eveu  after  isolation, 
forced  alimeutation  orgavage  (feeding  by  meaus  of  the  tul>e)  becomes 
necoHsary.  Fre<iueutly  after  the  imtient  has  beeu  nourished  by  arti- 
ficial means  for  a  few  days,  he  gains  the  ctjnviction  that  his  stomach 
is  able  to  digest  food  and  tlien  begins  to  eat  spoutajieuusly.  GimnI 
fresh  air  and  an  organic  iron  preparation  like  Glide's  ])eptomau- 
gau  or  Pizzida'H  or  Dietrich's  albumiuaUi  of  iron  or  Bocliriiig4'r'8 
ferratin  may  l)e  advantageously  administered,  especially  after  the 
patient  has  begun  to  imi)rove.  Arsenic  may  also  be  admiuistorcd, 
either  alone  or  in  conjunction  with  the  above-mentioned  iron  i»rei>a- 
ratious;  thus  Fowler's  solution*  two  t<^  three  dro]m  three  times  daily 
in  water,  or  Levico  or  Roncegno  mineral  water  may  be  given,  one  to 
two  tableH]M)onfuls  daily.  As  a  nde,  the  patient  hIiouUI  nut  leave  tlie 
sanatorium  until  he  has  regained  bis  former  weight.  In  the  latter 
instance  there  is  no  danger  of  relapses. 


Spei^ul  Sensations  Within  the  Stomach  Itself. 

In  its  normal  state  the  stomach  communicates  hardly  any  sensa- 
tions whatever  to  our  consciousness.  Ah  a  rule  we  lose  track  of  tlie 
food  we  take  as  soon  as  it  has  passed  our  palate  and  has  beeu  bwhI- 
luwed.  Plain  articles  <.>f  food  ami  the  most  delicious  dishes  ans 
e^iually  quickly  forgotten.  Cold  articles  of  fooil  and  warm  beverages 
do  not  manifest  their  presence  by  any  si^ecial  seusatioun  within  the 
stomach.  Notwithstamling  these  facts  it  is  certain  that  the  stc^mjich 
physiologically  is  not  devoid  of  sensation.  Thus  ice- water  taken  iu 
large  *[uantities  on  an  empty  stomach  gives  rise  to  &  sensation  of 
slight  cold  in  the  gastric  region,  esj»ecially  near  the  scrobiculus. 
Tlie  faradic  current  applied  within  the  stomach  (one  electrode  within 
the  organ,  tlie  other  at  the  back)  produces  a  sensation  either  of  slight 
burning  or  of  weight  in  the  gfistric  region,  provided  the  current  is 
sufficiently  strong.  If  it  were  not  for  these  experiments,  we  might 
imagine  that  the  stomach  is  au  organ  which  normally  dtws  not  trans- 
mit any  jierception  to  the  brain.  This  fact,  which  ajtplies  alike  to 
the  stomach  as  well  as  to  the  other  vegetative  organs  of  our  system, 
is  of  great  importance  and  a  wise  j»roviaion  of  nature;  for  it  enables 
us  U)  busy  ourselves  with  all  kinds  of  brain  work  without  being  con- 
stantly disturbed  by  the  functional  processes  and  needs  of  our  diges- 
tive organs. 

In  i*<»ntrast  U*  the  small  degree  of  sensation  which  physiologically 
exists  in  the  stomach,  the  activity  of  the  sensory  apjMiratus  may  be 
pathologically  increased  and  then  give  rise  to  marked  discomfort. 
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There  are  aouie  individuiilH  wlio  eaDnot  ingest  ceitain  suhstanoeB 
without  manifestinK  a  traiu  of  symptoms  depeuilent  ui>oa  the  diges- 
tive ti'act  alone  or  oornhiDed  with  other  distnrljancpn,  p«i>prially  of 
the  skin.  The  articles  most  apt  to  cause  these  diNturbauces  jire 
certain  kinds  of  fniit,  e8r>ecially  strawl^erries,  h)l)sterH,  soft-shell 
crabs,  oysters,  fish;  but  besides  these  substances  there  are  several 
other  articles  of  fo<xl  which  may  produce  disjigreenble  syniptimis 
in  certain  individoals.  Thus  I  know  of  several  members  of  cue 
family  who  manifest  very  uni>le.asant  symptoms  (feelinj^  of  pressure, 
pain,  belching),  if  a  trac^  of  onion  is  added  in  the  preparation  of  the 
food.  In  all  these  instances  this  is  n*d  an  imaginary  trouble,  fgr 
even  if  the  substances  mentioned  are  given  in  a  disguised  form,  so 
timt  the  person  is  uuconscious  of  taking  them,  he  will  nevertheless 
suffer  from  the  same  symptoms.  Generally  only  gastric  symptoms 
are  prfnluced;  pressure,  pain,  belching,  rarely  nausea  and  vomiting; 
sometimes  in  addition  to  these  tliere  appear  eru]>tions  on  tlie  skin, 
either  erythema  or  urticaria.  It  is  remarkable  that  iu  the-^e  instances 
tlie  same  individual  always  manifests  the  same  sympt(^>ms  upi>u  tak- 
ing the  resjiective  article  against  which  he  has  an  idiosyncnisy. 
Tahua  described  several  cases  in  which  there  was  an  iditisynorasy 
against  hydrochloric  acid.  The  slightest  quantities  of  a  highly 
diluted  solution  of  hydrochloric  acid  (1 '  7o(*)  produced  pains  within 
the  stomach.  I  also  have  observed  a  case  iu  which  sever©  {Miins  iu 
the  gastric  region  usually  a|)])eared  one  to  two  hours  after  meals  for 
a  i>eriod  of  over  seven  years.  The  analysis  of  the  gastric  contents 
one  hour  after  tlie  test  breakfast  revealed  the  ]»reseuoe  of  fi"ee  hydro- 
chloric acid  and  a  <legree  of  acidity  of  40.  As  the  symptoms  corre- 
sjKinded  to  those  found  in  hyi>erchlorhydria,  I  mlministered  alkalies, 
notwithstanding  the  tact  tliat  the  acidity  in  this  case  was  rather  di- 
miuished.  The  symptoms  disappeared  at  once  and  the  patient,  who 
was  quite  emaciated,  began  to  gain  iu  weight  rapidly.  The  treat- 
ment was  continued  for  over  six  mouths,  aud  the  imjirovemeut  i»er- 
siste<l.  Here  the  pains  were  probably  due  to  a  kind  of  idiosyncrasy 
of  the  stomach  agaiast  its  o^-u  hydrochloric  acid. 

In  all  these  cases  nothing  can  l>e  done  to  rid  the  stomach  of  this 
peculiarity,  aud  tlie  ])ers<ins  affected  must  abstain  from  the  offending 
articles,  or  else  suffer  for  their  indulgence. 
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ABNORMAL  Sensations. 

Sometimes  there  exist  seusatious  of  beat,  or  more  seldom  of  cold» 
or  of  heaviness,  or  of  a  foreign  body  within  the  stomach.  These 
Bennations  may  occur  no  matter  whether  the  stomach  be  empty 
or  not.  Tliey  are  not  due  to  changes  in  the  chemical  condition  of 
the  gastric  juice,  but  are  merely  symptoms  originating  from  the 
nerves  of  tlie  stomach.  With  these  sensations  we  may  also  class  the 
feeling  of  constriction  or  of  cramp  within  the  organ  and  the  **  epigas- 
tric beating."  The  latter  is  sometimes  due  to  a  stronger  pulsation  of 
the  abdominal  aorta.  While  in  the  normal  state  people  never  notice 
these  pulsations,  in  those  affected  the  beating  sensation  is  very  tor- 
menting and  is  sometimes  the  cause  of  many  sleepless  nights.  All 
these  abnormal  sensations  are  usually  found  in  nervous  people,  neu- 
rasthenics or  hysterics. 

Nausea  also  belongs  to  the  abnormal  sensations.  Besides  its 
occurrence  in  organic  affections  of  the  stomach  it  is  also  found  alone, 
and  it  is  then  called  **  nervous  nausea."  It  is  met  with  in  diseases  of 
the  central  nervous  system  and  in  lx)th  neurasthenics  and  hysterics. 
Sometimes  it  is  also  caused  by  affections  in  distant  organs,  as  for 
instance  the  uteinis  or  the  ovaries,  and  must  then  be  considered  as  a 
reflex  symptom.  Nausea  appears  most  frequently  in  the  fasting 
state,  sometimes,  however,  the  patient  also  experiences  the  nauseous 
feeling  shortly  after  meals,  from  half  an  hour  to  an  hour.  The  treat- 
ment nhould  therefore  be  directed  princii)ally  against  the  general  con- 
dition. Sometimes  the  intragastric  application  of  the  galvanic 
current  will  greatly  facilitate  the  cure. 

HYrER.T":STHERIA  OF  THE  StOMACH. 

Hypersesthosia  of  the  stomach  denotes  a  condition  in  which  the 
mucous  membrane  becomes  abnormally  sensitive  after  the  ingestion 
of  ordinary  food.  The  patient  experiences  a  sensation  of  fulness,  of 
slight  burning,  sometimes  even  of  i)aius  in  the  gastric  region  after 
meals.  Many  organic  affections  of  the  stomach  are  accompanied  by 
this  condition.  As  a  primary  affection  it  appears  most  frequently, 
according  to  Rosonlieim,  in  ehlorotic  girls  and  w^omen.  Occasionally 
it  is  met  with  in  people  with  a  weakened  constitution ;  thus  after 
excesses  in  haccho  et  hi  reuctr,  or  after  long  periods  of  unsuitable 
dieting,  hypersesthesia  of  the  stomach  may  develop. 

Symj)tomatoh(jy. 

In  the  mild  form  of  hypersesthesia  the  patient  experiences  a  sen- 
sation of  weight  or  fulness  after  meals.    If  the  (.lisease,  however,  is 
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nofe  pronounced,  real  pains  occur  after  meals,  and  the  stomach  after 
a  while  may  bi^como  ho  irritaMn  that  the  coutiu-t  uf  fuoil  witli  the 
mucous  membrane  producer  vomiting.  In  the  latter  instance  the 
foo*!  is  i>artly  rejected  8<K)n  after  the  meal.  Afl  a  nile  only  a  small 
qnautity  of  the  ingested  footl  is  vomite<l,  wliile  the  gi*eater  part  re- 
mains in  the  stomach  and  is  thortmghly  digested.  That  is  the  reason 
why  in  tliese  instances  the  i*atient  does  not  become  emaciated.  If, 
however,  the  bulk  of  the  ft>o«l  l)e  ejected,  this  symptom  may  soon 
lead  to  grave  inanition.  The  disagreeable  sensations  which  exist  in 
this  affection  frequently  lead  to  a  diminution  of  the  quantity  of  food 
taken,  and  in  this  way  again  the  nutrition  may  be  impaired. 

Diagnosis, 

Besides  the  aboveKlescribed  sensations  we  find  on  examiuatiou 
that  the  gastric  and  epigastric  regions  are  i>ainfnl  on  pressure.  The 
secretory  and  motor  functions  of  thd  stomach  may  be  found  normal 
or  a  slight  degree  of  hyperchlorhydria  may  exist.  In  the  differen- 
tial dijignosis  we  must  exclude  gastric  catarrh,  ulcer  and  erosions  of 
the  stomach,  before  diagnosing  hyi>erfesthe8ia  as  such.  In  catarrh  of 
the  stomach  the  sensation  of  fulness  or  weight  appears,  as.  a  rule, 
not  immediately  after  meals,  but  some  time  afterwards.  Besides  there 
exist  in  cat^irrh  of  the  8fcomjic:h  niiiuy  other  symptoms  (loss  of  api>e- 
tite,  a  diminished  secretion,  etc.),  which  are  not  met  with  in  this 
conditiou.  In  ulcer  of  the  stomach  the  pains  are  more  \ioleut.  They 
are  also  dependent  ni>on  the  (luality  of  the  fo»xl  ingested,  while  in 
hypenesthesia  the  abnormal  sensations  are  pretty  much  the  same 
whether  coarse  sulwUiuces  or  very  light  Unyd  be  ingested.  In  erosions 
of  the  stomiu'h  the  jMiins  are  also  usually  of  a  light  nature,  but  here, 
liH  iu  ulcer,  we  find  that  the  pains  de|>end  to  a  certain  extent  upon  the 
quality  and  quantity  of  the  foo<l  taken.  Another  point  of  importance 
in  tliis  condition  is  the  result  obtained  after  the  washing  out  of  the 
stomach  in  the  fasting  condition  of  the  patient.  In  erosions  of  the 
stomatOi.  as  a  rule,  several  (two  to  four)  small  ]ueces  of  gastric  mu- 
cosa are  found  in  the  wtish-water;  in  hyi>enusthesia  this  does  not 
occur. 

TreafmetU, 

In  chlorotic  indivittuals  Rjwenheim  propose<l  the  following  treat- 
ment for  hypenesthesia:  The  jtatient  should  be  kept  in  lied,  and  the 
Prie-si*nitz  compn^ss  applieil  to  tlie  gastric  region.  The  diet  should 
consist  at  first  uf  milk,  to  which  small  amounts  of  lime  water  are 
M<ld*;d,  and  which  should  be  taken  with  u  sp<M>u.  Tin*  addition  f>f 
tuniill  ijuantities  of  tea  or  coffee  tu  the  milk  is  permissible.  After  a 
Vol,  Vni.-3l 
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while  the  yolk  of  an  egg  with  Hiigar  and  nmall  4|uaiititie8  o(  cognac, 
wine  jt^Ily,  scrnptHl  meat,  or  toa8ted  bread  are  given.  Of  me<lica- 
mcuts,  Boseuheim  adWses  tho  internal  use  of  nitrate  of  silver. 

^  Ar^^  uitr.,  . (1.2     gr  iij. 

Aq.  dest 1(X).0     jiij. 

8.  iialf  a  tableapooaful  in  a  vriDeglaasful  of  wattsr,  thnio  tirocH  daily,  baif 
uD  hour  bvfora  menU. 

When  the  stomach  has  become  less  irritable,  the  ]>atient  shonld 
begin  cautiously  with  solid  food  and  touics  like  iron  and  arsenic, 
in  order  to  restore  tho  organism  to  its  normal  rondition. 

In  cases  uf  hyi>era!sthesia  not  originating  from  chlorosis  the  best 
treatment  consists  in  the  administration  of  the  bromides  for  a  period 
of  one  or  two  months. 

GAKnULGIA. 

Srpiontfttui, — Cai'diatgia,  gastroH]>asmus,  and  ga^trodynia. 

Gastralgia  denotes  a  condition  in  which  ]>aius  of  a  more  or  leas 
seveiti  chariictor  api>ear  for  a  oertaiu  })erio*l  of  time  within  the  gastric 
and  epigastric  i*egiou8,  alternating  with  i>ei'fectly  free  intervals. 


SyTtqjfontntology. 

Tlie  attacks  of  pains  rarely  api>ear  suddenly.  As  a  rule,  they  are 
preeoded  by  short  ]>eri(xls  of  vai'ious  abnormal  sensations;  thus  a 
slight  feeling  of  nausea  or  of  tension  in  the  gastric  region  may  exist. 
lucreascMl  salivation  is  also  fret|ueutly  one  of  the  prodromal  8ymi>- 
toms.  Headache  and  feelings  of  faintuess  or  vertigo  may  also  prei-ede 
the  real  attjick.  Very  soon  afterwards  an  intense  \n%in  appeare  in 
the  ei>igaft*trio  region,  extending  esijecially  to  the  left  side.  There 
exist  a  cramj>y  sensation  and  a  feeling  of  coustricdou,  or  there  may 
be  a  feeling  of  inteuse  burning.  These  ])aius  and  sensations  fre- 
quently radiate  to  the  back,  to  tho  shoulder  blade^s,  and  over  the  whole 
alHlomeu.  At  this  moment  tho  ])atieut  is  overcome  by  a  feeling  of 
great  anxiety.  The  extremities  often  grow  cold,  and  cold  perspira- 
tion api^ears  on  the  foreheiul.  Tho  face  is  extremely  pale,  and  bears 
tho  expression  of  anguish  and  anxiety.  The  patient  fre<juenily  is 
unable  to  lie  straight,  and  often  assumes  a  l)eut  position,  so  that  the 
alKlominal  muscles  ai*e  not  stretched,  but  kept  iu  a  cnrve<l  and  relaxed 
condition.  *S*>metimes  the  i)atient  putn  a  i»illow  upon  his  alxlomen 
and  curls  himself  around  it.  holding  it  with  his  arms.  The  character 
of  the  pulse  is  vuriable.  Ah  a  rule,  it  is  acceleratwl,  sometimes,  how- 
ever, it  is  rather  retarded.  The  gastric  region  is  mostly  stmkeu:  in 
rare  instances  protruding.     While  this  region  is  sensitive  to  slight 
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palpatiuu,  a  wore  i>rofound  pressure  does  not,  as  a  rule,  cause  any 
paiu,  and  fretiuently  rather  relieves  the  patient's  Buffering  for  a 
moment.  TLo  duration  of  suoli  an  attjick  is  very  variable;  it  may 
last  fifteen  minutes  only  or  several  hours.  At  the  end  of  the  attack 
the  pains  disappear  *iuito  suddenly,  and  the  patient  now  exi)erience8 
a  sensation  of  hun^^er.  If  the  attack  was  of  short  duration  (half  an 
hour  or  so),  the  ]>atient  does  not  retain  any  symptoms  of  malaise 
after  it,  and  is  able  to  attend  to  his  usual  work.  It  is  quite  diflferent 
with  a  severe  attm-k  that  luw  lastetl  several  houix.  Tlie  latt^^r  leaves 
a  feeling  of  extreme  weakness  for  several  days,  during  which  tlie 
patient  has  to  remain  sited. 

The  frequency  of  these  attacks  is  very  varialde,  and  different  in 
each  ease.  In  some  cases  the  attacks  occur  once  in  a  few  mtmths  or 
onoe  in  a  year,  while  in  others  tliey  appear  every  week  or  even  every 
day.  The  attacks  of  idiopatliic  gastralRia  do  not  seem  to  lie  depend- 
ent u{>on  the  quality  or  (quantity  of  foo<l  ingested,  nor  to  bear  any 
relation  to  the  time  of  its  ingestion. 


Etiology, 

With  regard  to  etiology,  gastralgia  may  be  divided  into  the  fol- 
lowing forms : 

(1)  Gastralgia  of  stomachic  origin;  (2)  central  gastralgia;  (3) 
neurotic  gastralgia;  (4)  constitutional  gastralgia;  (5)  reflex  gas- 
tralgia. 

Gastrahjia  of  Stomachic  Origin, — Besides  occurring  in  connection 
with  gastric  affections,  as  for  instance  ulcer,  cancer,  hyj>erchlor- 
hydria,  i>eritouitic  mlhesions,  gastndgia  may  exist  as  a  primary  affec- 
tion of  the  stomach,  either  without  any  visible  cause,  or  after  the  in- 
gestion of  certain  unusujil  or  unaccustomed  articles  of  food  or  spices; 
thus  ver>  stniug  black  coffi*e  or  ice-cream  may  provoke  an  attack  in 
I>eople  not  accustomed  to  these  substances. 

G<istmhjin  of  (kfitnU  Origin, — Diseases  of  the  brain  are  very  sel- 
dom accompanied  by  gastralgia.  8i>inal  disorders  are  much  more 
frecjuently  associateil  with  the  latter  condition.  In  tal>eH  esitecially 
gasiralgia  fre<inently  occurs.  Charcot  deserves  much  credit  for  hav- 
ing first  recognized  the  dejieudence  (*(  these  gastric  pains  upon  the 
spinal  trouble.  He  dest-rilxHl  these  attacks  under  the  mime  of  "  crises 
gastriques."  Tlie  pntliol(»gicul  basis  for  the  hitter  condition  was 
found  to  ctmsiHt  in  a  sclerotic  ilegeneration  *»f  the  vagus  nucleus  or 
the  vagus  trunk  (Kahler,  Demange,  Tjandouzy  and  Dejerine,  Op- 
penheim).  The  gjustric  crises  differ  but  little  from  the  ustml  gas- 
tric attacks.     As  a  rule,  they  begin  with  a  prodromal  period  of  Ian- 
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ciimting  pains  in  the  limbs  or  iu  both  ui^per  and  lower  extremities, 
and  also  with  exceRHivo  vi^miting.  The  attack  in  many  iniiuta  greatly 
resembles  that  of  coutinuous  i>eriodic  hypersecretion,  and  lasts  Just 
almut  aH  loug.  Examiuation  of  the  Htomaeh  cont4*nttt  l>efore  and  (hir- 
ing the  attack  has  not  revealed  anything  characteristic  (You  Noor- 
don'"andEwald). 

Besides  tribes  dorsalis,  other  lesions  of  the  spinal  cord  which  in- 
volve the  vagus  nucleus  may  also  provoke  gaatralgia.  Thus  Ley- 
den  describes  it  among  the  symptoms  of  subacute  myelitis,  and 
Oser '"  in  a  case  of  pressure  myelititi.  This  tyjie  of  gastralgia  accom- 
panying spinal  troubles  apjiears  of  S]>ecial  importance,  inasmuch  aa 
it  is  frequently  one  of  the  first  symi)toms  of  the  reid  trftul)lo.  The 
gastric  crises  may  in  some  instances  pre<:ede  for  several  yeai*s  the  other 
symptoms  of  locomotor  ataxia.  It  is  hardly  necessary  to  mention 
that  in  all  ciiHes  of  perirxlic  gastralgia  we  should  examine  the  comli- 
tion  of  the  nerves  and  of  the  cord  (knee  reflex,  lloml^erg's  symptom, 
sensitiveness  of  the  skin,  and  reaction  of  the  pupils). 

Nenrotic  Gastrahjia. — Gastralgia  often  occurs  as  one  of  the  symp- 
toms of  either  hysteria  or  neurasthenia.  Br>th  conditions  are  char- 
acterized by  the  ]>eculiar  symptoms  whicJi,  if  present  in  sufficient 
number,  will  make  the  dia^osis  easy.  Sometimes,  however,  the 
gastralgia  may  exist  for  a  long  time  aa  the  only  symptom  of  either 
neurastlienia  or  hysteria.  It  is  then  more  difficult  to  recognize  the 
real  nature  of  the  trouble. 

CoiififitiUitmal  Gaaintlgin. — Under  constitutional  gastralgia  we  un* 
derstand  some  abnormal  condition  of  the  blood,  due  to  eitlier  in- 
fection, iutoxicAtion,  or  malnutrition.  Among  the  infections,  mala- 
ria is  fre<|uently  the  cause  of  intense  gastralgia.  The  gastralgia  may 
be  associated  with  other  symptoms  of  this  disease,  cliills,  fever,  etc., 
or  it  may  appear  alone.  It  is  characteristic  of  gastralgia  of  malarial 
origin  to  appear  either  every  day,  or  every  other  day,  or  every  third 
day  at  the  same  hour.  I  have  fretjuently  seen  this  form  of  gastralgia 
iu;companied  by  intense  voiuiting  and  by  a  condition  of  hy^^ertDsthesia 
of  the  stomach  prevailing  iu  the  intervals  lietweeu  tlie  attacks. 

The  intoxications  causing  giistralgia  are  very  numerous.  Thus 
chronic  lead  [toisoning,  an  extensive  use  of  the  mercurial  pre]tAni- 
tions,  the  excessive  use  of  tobacc<j,  fre<|uently  evoke  typical  attacks. 
Gout  is  alHO  sometimes  found  to  give  rise  to  gastric  attacks.  Mal- 
nutrition, wliich  is  always  itsstM^iated  with  amemia,  is  frequently 
found  complii'jit*Hl  with  giiHtralgia.  efl|jecially  in  young  ])erHOUS 
(chlorosis).  In  these  eiises  it  is,  as  a  rule,  very  difficult  to  decide 
whether  the  gastralgia  is  due  to  the  amemia  or  to  a  real  organic 
trouble  of  the  stomach,  namely,  ulcer. 
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ReJUx  Guatralgia. — This  group  occurs  more  frequently  iu  women. 
Reflex  gaatralgia  may  be  cauned  by  abnormal  C(mditi<jU8  in  distant 
organs,  such  as  the  uterus,  ovaries,  or  tul>e8.  In  men  also  diseases 
of  the  (^euit4>-uriuary  or^^ans  give  rise  to  siniihir  troubles.  Another 
frequent  cause  of  reflex  gastralgia  is  an  abnormal  position  of  the  ab- 
dominal organs.  Thus  enterojitoeiis,  gastroptoBis,  nephn)ptfi8is, 
bepatoptosis  are  all  O(.'oas tonally  the  cause  of  gastric  pains.  Hy- 
dronephrosis has  also  1>oon  stated  by  Benvers  to  be  the  cause  of  gaa- 
tralgia,  and  I  myself  have  observed  one  case  of  this  kind. 

In  making  the  diagnosis  of  gastralgia  it  is  of  importance  to  ex- 
clude (1)  all  organic  and  functional  diseases  of  the  st<jmach  which 
are  accom^uiuied  by  pain,  and  (2)  etjnditions  which  bkewise  provoke 
pains  iu  the  gastric  region  which,  however,  are  not  due  t*^  the  stomach. 

Among  the  organic  afl'ectious  of  the  stomach  which  give  rise  to 
gastralgia,  and  may  occasionally  l>e  coufonmleil  with  idio(>athic  gas- 
tralgia, are:  {a)  Chronic  gastric  catarrh ;  (/>)  cancer  t if  the  stomach; 
(c)  ulc^r  of  the  stomach;  ((0  stenosis  of  the  pylorus. 

In  chronic  gastric  catairh  the  pains  are  very  seldom  intense, 
they  have  a  more  continuous  characti^r,  and  do  not  ap{>ear  iu 
paroxysms. 

In  cancer  of  the  stomach  tlie  x>ains  may  be  intense  at  times,  but 
they  are  also,  as  a  rule,  more  steady,  never  leaving  any  perfectly  free 
inten'als,  while  in  idio{)athic  gastralgia  the  i>ains  ap|iear  iu  the  form 
of  attacks,  lasting  only  several  hours  and  alternating  with  complete 
euphoria. 

Ulcer  of  the  stomach  occasionally  presents  much  more  similarity 
to  tlie  afl'ectiou  under  couKideratiou.  The  characteristic  sigus  of 
ulcer  (a  circumscribed  spot  in  the  gastric  region  or  to  the  left  of  the 
eleveutli  or  twelfth  dorsal  vertebra,  very  |>aiuful  on  pressure,  the  aggra- 
vation of  the  i>aina  after  the  ingestion  of  food,  eei>ecially  of  coarse  sub- 
stances, a  preceding  hemorrhage)  will,  if  present,  make  the  difl'eren- 
tial  diagnosis  Ijetween  this  afl'ection  and  idiopathic  gastralgia  very 
easy.  Sometimes,  however,  all  of  the  characteristic  symptoms  men- 
tioned are  absent,  and  tlien  it  liecomes  very  difficult  to  distinguish 
between  these  two  affections,  for  there  undoubtedly  exist  uleers  of 
the  stomach  which  give  rise  to  more  or  less  i^riodio  paroxysms.  In 
these  doubtful  cjusos,  it  is  advisable  to  institute  the  Ziemssen-Leube 
rest  treatment  of  ulcer,  and  if  this  proves  l^eneficial  it  will  speak  in 
favor  of  the  affection  liaving  l>een  an  ulcer;  the  failure  of  this  treat- 
ment would  rather  tend  to  indicate  tUiU  thd  iiffection  is  nervous 
IpMStral^pa. 
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Stenosis  of  the  pyloros  is  accompauied  with  typical  attacks  of 
gaHtralgia.  When  frequent  vomitiug  and  isc^hophymia  are  present, 
the  difTerential  diaguosiH  it*  not  difficult.  If,  however,  the  two  Byini>- 
toius  mentioned  are  abnout,  it  may  Hometimes  become  cpiit^t  difficult 
to  decide  l>et^een  the  two  conditions. 

In  diagnosticating  nervous  gaatralgia,  it  will  further  l>e  important 
to  differentiate  between  some  functional  disorders  of  the  stomach 
wliich  may  \ye  as8<x-iate<^l  with  pains.  Such  affections  are :  (u)  Hy  jier- 
chlorliydria;  (/*)  i>eriodic  and  chronic  continuous  hyj)ersecretion;  (r) 
aehylia  gastrica.  In  hy{>erchlorhydria  and  hypersecreticm  the  |>aius, 
us  a  rule,  tlisappear  after  the  ingestion  of  food,  and  even  a  severe 
attack  may  be  checked  by  the  taking  of  some  fo<Hl,  In  achylia  giiH- 
trica  the  pains  exist  only  while  there  is  food  in  the  stf>mach.  but  not 
in  its  empty  condition,  while  in  nervous  gastralgia  the  pains  ui>]>ear 
indei>ondently  whether  there  be  food  in  the  st4>mach  or  not.  Besides 
these  clinical  symptoms  in  all  of  the  functional  disorders  just  men- 
tioned, the  exact  diagnosis  can  l)e  made  by  the  results  of  the  exami- 
nation of  the  gastric  contents. 

There  are  other  conditions  wldch  also  x>rovoke  pains  in  the  gaa- 
ti'ic  region,  which  are  not  due  to  the  stomach. 

Muscular  pains  of  the  abdomen,  due  either  to  rheumatism  or  to 
overexertion,  may  give  rise  to  mistakes  in  diagnosis.  The  i>aiu  iu 
these  affections,  however,  does  not  apfiear  parcjxysmally  Jind  dis- 
appears if  due  to  overexertion  when  tlie  patient  assumes  a  recuml>eut 
|H)8iti(m  and  the  alxlomeu  is  relaxed. 

Neuralgia  of  the  lower  intercostal  nerves  is  cliaracterized  by  ex- 
treme HcnsitiveneHH  on  pressure  iu  a  certain  iiitercostd  space,  extend- 
ing forward  from  the  vertebral  column;  the  pain  is  more  su]>erficial 
than  in  gastmlgia. 

Qallst«>nes  fre^inently  give  rise  to  attacks  of  intense  pains  which 
may  be  mistaken  for  gastralgia.  Whenever  there  is  a  distinct  hiHtory 
of  cholelithiasis  (a  ])receding  icterus,  the  ap|)earance  of  gall  stones 
in  tlio  stools,  swelling  of  the  liver)  the  diagnosis  is  easy.  When, 
however,  tliese  characteristic  symptoms  are  absent,  then  it  becomes 
more  difficult  to  differentiate  between  gastralgia  and  biliary  c<»lic. 
The  following  points  will  help  to  establish  the  differential  diagnosis: 
In  gall  stcjues  the  attack  of  pain  is  freciuently  associated  with  u  rise 
of  tenii>erature.  The  ]min8  are  also  felt  more  intensely  t<"*  the  right 
of  the  abdominal  cavity  (liver).  In  gastralgia  there  is,  as  a  rule,  no 
fever  and  tlie  pains  on  the  right  side  are  not  so  well  marked  as  in 
biliary  colic.  In  many  instances  the  diagnf>sis  lietwcen  gastmlgia 
and  biliary  colic  will  remain  doubtful,  and  it  is  then  adnsable  to 
institute  a  treatment  which  would  be  suitable  for  gall  stones.    The 
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Bnooefls  or  the  failure  of  the  treatment  will  then  aid  in  the  eBtablish- 
ment  of  the  correct  diagnosie. 

Euteral^ia  or  intoKtinal  colio  is  characterized  by  the  change  of  the 
site  of  the  pains  from  one  phice  to  another  iu  the  abdoiuiual  cavity, 
while  iu  gtistralgia  tlie  paiu  in  fixed  at  one  and  the  same  area.  An- 
other point  in  the  differential  tlia^nosis  between  these  two  conditions 
iti  the  circumstance  that  in  euteralgia  the  pain  is  either  relieved  or 
disapiiears  entirely  after  the  pansiige  of  flatus.  Furthermore,  enter- 
algia  is  very  often  the  result  of  irregularities  of  the  bowelw  and  the 
couUitiou  is  therefore  ameliorated  after  these  have  been  re^julatetl. 

Keual  calculi  may  also  ^ive  rise  to  colicky  ]iaius.  Tliese  are  cliar- 
acterized,  however,  by  radiation  along  the  ureter  to  the  bladder. 
The  (laHHiige  of  a  small  stone  or  of  gravel  or  of  bhxnl  dot^  with  the 
urine  will  easily  establish  the  true  uatui'e  of  the  condition. 

IVtahnail, 


In  treating  a  case  of  gantralgia  it  is  of  the  utmost  imjiortance  to 
recognize  the  primary  cause  of  this  condition.  Thus,  iu  gastralgia 
of  malarial  origin  (juinine  in  large  doses  will  l>e  the  liest  remeJy, 
while  in  tliat  due  to  chronic  nicotine  poisoning  a  cure  will  be  obtained 
by  forbid<ling  the  patient  to  nnioke.  Gastralgia  resulting  from  clih>- 
rosis  will  have  to  be  treated  by  the  admiuistration  of  iron,  arsouic, 
bone  marrow,  and  other  blood-produciug  Huljstances. 

Gastralgia  due  to  hysteria  aud  neurasthenia  should  be  treate<l  by 
hyihH)j>ath!c  metlunls,  masKage,  and  large  doses  of  bromides.  Pri- 
mary gastralgia,  or  gastralgia  in  which  no  etiological  factors  can  bo 
found,  is  best  treated  by  tlie  application  of  the  galvanic  current,  either 
percntaneously  or  by  the  intraventricular  method.  The  latter  mode 
of  treatment  I  consider  much  superior.  I  would  emphasize  that 
metlitxlical  application  of  the  galvanic  current,  intraventricularly 
administered  for  a  i»erio<l  of  four  to  six  weeks,  rarely  fails  to  relieve 
the  moet  inteuNe  and  f)bstinate  cases  f)f  idiopathic  gastnilgia. 

All  the  methods  of  treatment  just  mentioned  have  in  view  the 
prevention  of  the  attacks.  The  gastric  attacks  as  such,  h<iwever, 
should  l>e  treated.  Pains  in  the  abdomen  not  very  intense  in  char- 
acter are  fre(|ueut!v  relieveil  by  the  application  of  a  liot-water  l>ag  or 
a  warm  linseed  poultice,  or  by  the  assumption  of  a  recuml>ent  posi- 
iiou;  and  the  taking  «if  warm  drinks.  Hoffman's  anodyne  (ten  to 
twenty  droim)  in  sugar  water  or  on  a  lump  of  sugar,  or  tincture  of 
valerian  (fifteen  to  twenty  drops)  may  also  relieve  the  pain.  If 
Uie  attacks  of  giiHtralgia,  however,  api>ear  iu  intense  form,  the  ad- 
xniuistratioD  of  an  opiate  can  seldom  be  avoided.    The  best  and 
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quickest  way  to  relieve  the  sufforinK  is  by  a  hypodermic  iBJection  of 
morphine  (one-sixth  to  one-fourth  of  a  grain) ;  suppositories  of 
either  codeine  or  opium  in  combination  with  belladonna  are  also  very 
useful.  I  frequently  prescribe  suppositories  of  two-thirds  of  a  grain 
of  opium  and  one-sixth  of  a  grain  of  belladonna  extract  to  be  taken 
every  two  or  three  hours  until  the  pains  cease. 

Motor  Neuroses. 

Physiologically  as  soon  as  food  lias  been  swallowed  and  has 
passed  tiie  pharynx,  the  further  progress  of  the  bolus  is  accomplished 
without  our  consciousness.  We  know  from  exi>erience  that  the  |>eri- 
stjiltic  action  of  tho  a^so]>haguH  carries  the  1>o1uk  to  the  cardia,  which 
has  0|)ened  during  deglutition,  and  through  it  to  the  stomach.  The 
cartliii  apparently  remains  closed,  if  not  all  the  time,  then  at  least 
whtiu  the  stomiich  is  at  work.  The  pylnru.s  is  also  closed  during  the 
act  of  gastric  digestion,  and  opens  at  certain  intervals,  in  order  to 
allow  particles  of  chyme  to  pass.  The  cardia  and  pylonis  being 
closed,  tho  Hnakinesic  work  of  the  stomach  can  go  on  without  diffi- 
culty. If  one  of  the  arrangements  just  mentioned  is  disturbed,  then 
pathological  conditions  arise.  They  may  consist  either  in  an  ex- 
aggerated jiction  or  in  a  marked  diminution  of  the  work  of  one  of  the 
above  functions. 

Spasm  of  the  Cardu  (C.ucDiosPASJirs). 

By  cardiospasmuH  is  designated  a  condition  which  consists  in  a 
spasmodic  contraction  of  the  cardia  and  the  lower  part  of  the  uesoph- 
agus,  causing  jiuin  an<l  dysphagia,  and  not  dependent  ujion  an  an- 
atomical lesion. 

S^mpiomaioliHjy. 

No  difficulty  is  experienced  in  chewing  and  swallowing  footl.  As 
soon,  luiwever,  as  a  few  mouthfuls  of  food  have  been  swalloweil,  a 
feeling  of  pressure  is  experienced  in  the  region  of  the  uppKjr  and 
middle  |»ortion  of  the  sternum.  The  patient  has  a  feeling  as  if  some- 
thing hiul  remfuued  in  the  ci^sophagus.  At  the  same  time  he  has 
also  a  slight  sensation  of  dyspuwa.  Instinctively  the  inspirations 
now  become  much  deeper  and  the  exj»iratir>us  are  performed  with 
much  foive.  Tlie  latter  act  fre<iuently  causes  a  regurgitation  of  the 
coHophageal  couteuts.  Ah  H(K>n  Jis  the  cesoj^hagUH  has  t>e<*ome  empty 
in  this  way  the  patient  feels  l)etter  and  the  symptoms  just  described 
disapiNMir.  km  often  as  the  patient  begins  to  eat,  the  .same  phenom- 
ena como  into  \A^y. 
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Cardiospasmas  may  a|>[>ear  iu  au  acnte  form  and  last  only  a  very 
Bhort  time  (one  t<>  two  days),  or  it  may,  in  rare  instances,  exist  as  a 
chronic  affectiou  and  IftHt  for  many  yoiire.  In  the  latter  instance,  it 
must  always  l»e  considered  iis  a  ^rave  trouble.  The  chronic  form, 
althnu^li  originally  based  on  the  same  derangements,  manifests  itself 
iu  a  somewhat  different  way  from  the  acute  variety.  After  the  swal- 
lowing of  food,  the  same  difficulties  (dysphagia)  are  exjwrienced  as 
described  above.  Instead  of  regui-gitatiug  the  food,  however,  the 
patient  inntiuctively  learns  to  force  it  down  into  the  stomach,  taking 
a  very  deep  iuspinitiou  and  compressing  the  thorax  by  muscular 
acticm  while  holding  his  breath.  Liquid  and  semi-lirjuid  foods  are 
easily  forceil  dow^n  into  the  stomach  iu  the  manner  just  described. 
Most  of  the  patients  learn  to  ingest  even  coiirse  sui)Ktances;  they  are 
obliged,  however,  to  take  a  few  mouthfuls  of  li<iuid  before  they  can 
pass  the  fofxl  into  the  stomtich.  As  a  rule,  in  all  these  eases  of 
chronic  cardiospasmas  the  npi»er  i>art  of  the  (esophagus  becomes 
dilat€td,  and  can  easily  hold  30(>  to  4tK}  c.e.  That  is  the  reason  why 
imtientH  afflicted  with  this  trouble  pei-form  the  act  of  forcing  the  food 
further  down  not  after  every  one  or  two  mouthfuls,  but  rather  after 
haWng  already  taken  quite  a  considerable  (juantity,  as  the  food  mean- 
while can  easily  lodge  within  the  ti'sophagus.  As  a  rule,  three  <»r 
four  intermissions  are  ma<le  by  the  patient  during  a  meal  in  order 
to  force  the  food  into  the  stomach. 

In  some  oases  the  dysphagia  is  more  pn^nonuced  on  certain  days, 
and  leas  on  others.  Such  patients  are  occasionally  able  to  take  au 
ordinary  meal  without  the  slightest  difficulty.  As  a  rule,  however, 
tbefie  good  days  are  not  numerous.  The  explanation  for  this  vari- 
able condition  lies  in  the  assumption  that  the  sfiasmodic  contraction 
of  the  cardia  alternates  with  periods  of  relaxation.  These  fieriods  of 
relaxation,  however,  are  found  only  in  cases  which  are  not  of  long 
standing.  If  the  condition  has  lasted  for  a  considerable  length  of 
time  (one  or  two  years),  a  dilatation  of  the  oesophagus  is  often  the 
result.  As  soon  as  this  has  occurred,  the  dy8i)hagia  becomes  per- 
manent, no  matter  whether  the  cardia  he  spasmodically  contractoii  or 
not.  The  same  condition— vig.,  dilatation  of  the  lesophagus— can  also 
l»e  i»nMluct^l,  either  by  paralysis  of  the  npsophagus  f)r  by  a  lack  of 
reflex  relaxation  of  the  citnlia  (or  paralysis  of  the  nervns  dilator  car- 
dim  Oppenchowski).  After  dilatation  of  the  a>sophagus  lias  l)een 
established  it  is  generally  most  difficult  to  decide  whether  this  is  a 
result  of  a  spasmcwlic  c(»ntraction  of  the  cardia  or  of  one  of  the  two 
conditions  just  mentioned.  Tlie  following  case '"  well  illustrates  the 
latter  ]>oB8ibility : 
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J.  W ,  45  years  of  age,  janitor,  had  typhoid  fever  twenty- 
five  years  a#50,  hIucr  which  tiiue  he  haa  enjoyed  ]»erfeet  health.  In 
the  hei^iuuiuK  ^^  MArch,  1888,  the  patieut  fell  down  iu  the  atreet, 
Hti'ikin^c  his  buck  aj^jiiust  a  Binall  projection.  He  arose  unaided,  and 
resnnied  his  work  without  any  annoyance.  On  the  following  day  ho 
had  pains  in  the  upi)er  jwirt  of  his  b^dy.  especially  iu  hia  arms;  these 
lauted  but  a  few  dayn  and  disappeared. 

Alx)nt  fourteen  days  later  the  patieut  began  to  have  a  feeling  of 
fuhuMis  after  eating,  and  had  a  pressing  sousatiou  above  the  gastric 
rogion.  Two  or  three  weeks  later  he  noticed  some  diftifulty  in 
talking  liis  fo(Ml,  and  tried  to  aBsist  it  by  drinking  warm  wuU^r  sev- 
enil  times  during  the  meal ;  only  iu  this  way  did  he  succeed  in  enji>y- 
ing  a  whole  nieal. 

In  May,  ou  account  of  this  pressing  sensation,  the  patieut  was 
compelled  to  leave  the  table  in  the  midtlle  of  a  meal  and  walk  up  and 
down  the  room,  making  deep  inspirations  and  expirations;  he  used 
to  press  with  his  hands  upon  the  front  of  the  lower  part  of  his  thorax 
after  having  made  a  deep  inspiration  and  closiug  the  glottis.  Tim 
patient  said  tliat  these  attacks  during  a  meal  resembled  very  much  a 
suifcx^ating  condition.  The  described  mauipulatiou  usually  brought 
him  relief,  allowing  him  to  eat  again,  but  then  the  proceas  ref)euted 
itself.     In  the  nioniiug  he  couhl  eat  m(»re  easily  than  at  noon-time. 

Since  June  last  the  patient  has  been  sleeping  very  badly  (at  most 
three  houi*s  during  the  night).  When  in  l>ed  lie  had  often  a  seusa- 
tion  as  if  something  would  go*  up  and  down  iu  the  interior  of  his 
chest,  and  when  this  sensation  came  on  he  was  force*]  to  cough  qnite 
often.  From  time  to  time  it  happened  that  he  awoke,  his  mouth 
being  full  of  fluid;  also  while  awake  some  fluid  at  times  came  up  into 
his  throat  and  mouth,  this  only  hap|>euiug  when  in  the  recundMMit 
Tjosition,  When  standing,  he  was  never  comi>elled  to  empty  Ids 
throat. 

The  imtient  l^ecame  thin,  felt  weak  and  miserable,  and  soon  could 
part/ike  only  of  fluid.  The  sight  of  solid  ff>od  enraged  him  to  such  a 
degree  tliat  he  threw  it  away  with  disgust.  Even  fluid  substancf^a 
were  taken  only  with  great  difficulty ;  he  used  to  throw  his  arms 
backwanl,  and,  standing  erect,  his  head  leaning  towanls  the  liack, 
after  a  deep  inspiration  and  with  closed  glottis  lie  would  pi*efts  firmly. 
The  condition  of  the  jMitiout  became  worse  and  worse;  he  hwt  forty- 
one  |K>iuuls  during  these  few  inf>uths,  and  went  for  aid  to  the  German 
Dispensary  on  Octolwr  2Hd.  1KS8. 

St'ittiM  jifumruM,  (JctoU'r  23,  1888:  Patient  tidl  in  stature  and  lean; 
looks  pale.  The  integument  can  be  liftexl  in  hirge  folds.  The  ]>hys- 
i(*al  examiuatlt^u  of  the  thonix  and  the  alxlomen  cannot  detect  any- 
thing abnormal.  The  heart  sounds  are  normal.  Pulse,  70;  respira- 
tion, 20;  temp^^rature,  judging  from  sensation  upon  the  chest,  not 
increased.  The  patellar  reflex  is  present,  and  the  patient  is  able  to 
stand  with  eyes  closed.  The  urine  does  not  contain  any  sugar  or 
albumin.  The  patient  complains  of  not  l>eiug  able  to  eat  any  solid 
f(XHl,  and  of  difficulty  in  bucing  even  fluids,  as  he  cannot  get  them 
down.  Besides  this,  he  has  nearly  always  a  pressing  sensation 
nronud  the  chest,  coughs  ver>'  much,  and  is  not  able  to  sleep  well. 
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Ejxtmiuation  of  the  Stotnach  and  (Eaopkagus. — 1.  Ootol)er  25tL, 
1888,  at  8  A.M. :  Pftti<'iit  drank  coffee  o«o  ijonr  bef<ir(?.  Ah  soon  as  a 
part  of  tno  flt^)inai'h  tulw  M'as  pushed  into  the  ftieophague  a  iMiffef- 
brown  li<|uid  wai^  ejocU'd,  in  whirh  th^re  were  some  reitinuuts  of  fcxid 
and  many  ejutholiul  cells  pHmeut.  The  patient  tlieu  drank  1(K>  e.c. 
water.  I  did  not  hear  any  swallowini^  sound  at  the  ennifonn  pro- 
roRR  during  tlin  tinm  tlint;  thn  patient  drank.  On  introducing  a  part 
of  the  tul»e  int<i  the  <t'8f>phagu8,  water  of  a  neutral  reaction  cam<^ 
out.  Thoroupon  the  tulie  waa  pushed  farther  into  tlio  stomach,  with- 
out any  r*^sistjince,  and  the  patient  ejected  from  his  stomach  through 
the  tul>e  aUmt  7(*  c.v.  of  a  coffee-brown  liquid.  Keaotion  acid,  liydro- 
chloric  acid  present  (phloroghiein-vanillin  test),  the  degree  of  acidity 
being  40. 

2.  November  5th,  at  9  a.m.  :  On  account  of  loss  of  appetite,  the 
patient  had  not  eaten  anything  since 2  P.M.  of  the  i)rGviouH  day.  The 
tul»e  was  introduced  for  a  length  of  4tj  cm.  from  the  teeth;  a  pulpy 
m.'LSH  (150  c.c.)  came  out.  in  which  were  present  small  jmrticles  of 
broatl;  reaction  acid,  hictic  acid,  no  hydrochloric  acid;  acidity  =  4. 
The  patient  drank  100  c.c.  water,  the  tube  was  introduced  45  cm., 
the  watt'r  came  out  soraewliat  turl>id  l>y  the  admixture  of  mucus  and 
fooil  remnants;  microscopically  there  were  many  epithelial  cells  and 
raicrocix'ci.  After  the  water  ha<l  come  out,  the  tuW,  without  being 
taken  out,  was  pushed  farther  and  with  but  a  slight  resistance  it 
Iiassed  into  the  stomach ;  the  patient  was  told  to  empty  his  stomach, 
lint  only  a  few  drojis  of  a  clear  fluid  were  obtained.  This  proved  Uiat 
the  stouiaoh  M'as  empty. 

3.  Nov<^mlH^r  8th:  The  patient  part^Mik  of  breakfast,  and  then 
drank  water;  he  wiis  examined  an  hour  later.  The  tube  wiis  intro- 
duced for  a  distance  of  3*5  cm.,  when  there  a|ii>eared  a  tluid  contain- 
ing no  hydrocldorio  acid;  thereu|>ou  the  tnlte  was  pushed,  withnut 
any  further  resistant^,  into  the  stomach,  and  by  expression  a  line 
chyme  was  obtained  containing  hydrochloric  acid  and  jieptoue. 

4.  Noveml>er  13th:  The  i»atieni  took  eggs,  coffee,  and  a  little 
softeneil  white  bread;  then  he  practisetl  his  meth<xl  of  bringing  the 
fooil  down  into  the  stomach  by  means  of  jiressing  0>ringiug  the 
muscles  of  expiration  into  jday,  after  having  made  a  deep  inspiration, 
with  closed  glottis).  An  hour  later,  shortly  liefore  tlie  examination, 
the  jMitieut  was  ti^)ld  to  press  several  times  again.  The  tul.)e  was  iu- 
tnMluced  to  a  di8t?ince  of  48  cm.,  and  during  expiration  only  8  c.c. 
of  a  tnrbid  fluid  were  obtaine<:l ;  there  were  i»resent  very  minute  pieces 
of  breail  and  many  epithelial  cells,  but  no  hydrochloric  acid;  there- 
npon  the  tulje  Avaa  pushed,,  without  any  I'eflistance,  into  the  stomacli; 
now  there  came  out  a  chymons  fluid  with  hydrochloric  acid.  The 
patient  drank  200  c.c.  water;  the  tube  was  introduced  about  40  cm  , 
and  the  water  came  out  with  a  gush. 

/>.  Noventber  l*>tb  :  Patient  t<x»k  breakfast  at  home  and  practised 
Ills  methcnl  of  forcing  down  his  foo<l.  The  cesf»phagus  was  ex- 
aniiut'd  iiii  hour  later  and  found  empty.  Tlie  pharyngeal  vault  was 
tickled  with  the  finger  to  induce  vomiting,  but  without  success. 
Thereufton  the  tulie  was  intr»xluced  into  the  stomach,  and  a  fine  chy- 
mouH  fluid,  containing  hydrochloric  noid,  was  obtained.     The  atom- 
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aoh  was  then  filled  with  air  by  means  of  a  tube  and  bnlb;  the  air 
did  not  escape  along  the  outside  wall  of  the  tube.  By  hBeping  the 
tube  open  the  stomach  was  emptied  of  the  air ;  afterward?  tiie  lower 
I)art  of  the  (esophagus  was  blown  up.  A  considerable  quantity  of  air 
could  be  blown  into  it  without  returning,  but  upon  increasing  it  still 
more  the  air  began  to  escape  upwards  through  the  upper  part  of  the 
oesophagus,  along  the  outer  side  of  the  tube  wall.  During  the  infla- 
tion of  the  oesophagus  there  was  observed,  at  both  sides  of  the  ver- 
tebrte  below  the  inferior  margin  of  the  scapulie,  somewhat  more 
tympanitic  resonance,  but  that  was  not  very  decided. 

It  is  evident,  from  the  history  of  this  patient,  that  the  difficulty 
in  bringing  the  food  into  the  stomach  slowly  developed  a  few  days 
after  the  fall,  and  finally  led  to  complete  dysphagia.  The  examina- 
tions show  that  the  contents  of  the  stomach  are  normal.  The  ex- 
aminations with  the  stomach  tube  show,  firstly,  that  the  passage 
through  the  oeosphagus  to  the  stomach  is  perfectly  free,  for  the  thick 
tube  passed  into  the  stomach  without  any  resistance;  secondly,  that 
the  oesophagus,  in  its  lower  third,  must  be  saccularly  dilated,  as  the 
distance  from  the  teeth  to  the  cardia  (measured  with  the  tube)  is  48 
cm. ;  whereas  in  the  case  of  this  patient,  even  taking  into  considera- 
tion his  large  frame,  it  ought  normally  to  be  not  more  than  40  to  41 
cm.  In  this  cavity  the  tube,  leaning  on  the  wall  of  the  oesophagus, 
was  compelled  to  assume  with  its  lower  end  the  form  of  a  semi- 
circle, and  thus  produce  this  high  figure.  That  the  patient  is  really 
unable,  in  swallowing,  to  bring  even  liquids  down  to  his  stomach, 
except  by  the  pressing  action,  is  proven  by  the  fact  that  swallowed 
water  could  always  be  taken  out  from  the  oesophagus  by  means  of  the 
tube,  whereas  immediately  afterwards  the  tube,  pushed  into  the 
stomach,  brought  up  part  of  the  stomach  contents  containing  hydro- 
chloric acid. 

Ewald  mentions  a  similar  case,  in  which  the  tube  passed  into  the 
stomach  without  encountering  any  resistance  at  the  cardia  while  the 
food  still  remained  within  the  oesophagus.  He  considered  this  case  to 
be  one  of  spasmodic  contraction  of  the  cardia  and  believed  that  although 
no  resistance  was  felt  with  the  tube,  still,  the  cardia  became  con- 
tracte<l  during  deglutition.  I  do  not  think  it  is  necessary  to  as- 
sume that  the  cardia  acts  differently  during  insertion  of  the  tube 
than  while  taking  food.  As  I  remarked  above,  the  symptom  of  dys- 
phagia exists  as  soon  as  dilatation  of  the  oesophagus  has  been  estab- 
lished, no  matter  wliether  the  cardia  l>e  contracted  or  not,  for  the 
dilated  (Psopliagus  cannot  contract  sufficiently  to  carry  the  food  into 
the  stomach.  In  order  to  accomi)lish  this,  other  means  will  be 
necessary,  consisting,  as  mentioned  above,  in  the  compression  of  the 
thorax,  after  a  deep  inspiration. 

The  diagnosis  of  the  acute  form  of  cardiospasmua  is  made,  if 
dysphagia  exists  for  a  short  time,  if  the  swallowing  sound  be  absent, 
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and  if  on  insertion  of  a  tube  into  the  c^oiiliagns  resistance  is  encoun- 
tered at  the  cardia,  which,  however,  can  be  overcome.  It  is  char- 
acteristic of  this  spasmodic  contraction  of  the  cardia  that  the 
resistance  felt  at  tlie  introiluctiou  of  different-sizeil  bougies  is 
the  same  or  rather  lens  f<)r  those  of  Lu-ge  calibre,  while  in  organic 
strictures  of  the  cardia  a  thick  tul>e  is  unable  to  pass  and  the  thin 
ones  encounter  either  no  resistance  at  all  or  glide  through  with  some 
resistance.  The  diagnosis  of  the  chronic  forms  of  cardiospasmus 
can  be  made  if  the  8irmpt<»m  of  dysx*hagia  has  lasted  for  long  }>erioda 
of  time  (three  moutlis  to  two  years)  and  tlie  examination  nith  a  bou- 
gie reveals  the  same  condition  as  detu'ribed  in  the  acute  form.  Dila- 
tation of  the  a?sophagus,  which  is  of  so  fre<|ueiit  occurrence  in  this 
affection,  and  its  most  im])ortHut  seciuehe  can  lye  di^ignosed  in  the 
following  way :  The  patient  one  to  two  hours  after  a  meal  is  esam- 
iufMl  by  means  of  a  tube,  which  is  introduced  into  the  a'sophagus,  and 
if  there  be  some  contents  (in  the  cesoplnigus)  they  are  withilrawii. 
The  patient  now  drinks  a  ghussful  of  water  (2<K)  to  3(M)  o.c.)  and  is  told 
not  to  perform  the  forcing  motions.  Aftt^r  an  interval  of  about  five 
minutes  the  tu1>e  is  agniu  inserted  into  the  oesophagus.  If  dilatation 
of  the  latter  exists,  the  water  will  now  appear  through  the  tulic  in 
about  the  same  condition  as  when  drank,  i.e.,  not  mixed  with  food. 
On  pushing  the  tul)e  farther  down  through  the  cardia  int<^  tlie  stom- 
ach, real  gastric  contents  will  now  ap]>ear,  showing  that  the  water  tlie 
jmtient  drank  liad  remained  all  the  time  within  the  oesojihagus  and 
had  not  mixed  with  the  food. 


W        Tl 
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Progmvsis. 

The  prognosis  of  the  acute  form  is  good.     That  of  the  chronic 
form  is  good  quoad  vitain  and  Inid  qmxid  valetudinem  tvmplciam^ 


The  acute  form  is  l)e6t  treated  by  large  doses  of  bromides  and  by 
the  introiluction  of  large-sized  sounds.  Opiates  and  chloral  hydrate 
Itavi*  ulso  sometimes  a  Itoneiicial  etftict.  In  the  chrtmic  form,  the 
treatment  will  consist  in  the  following:  1.  The  patient  is  allowed 
to  take  only  fluid  or  Hemi-fluid  fiKxls;  2.  After  every  meal  he 
must  yjerform  his  pressing  action  for  a  long  time;  3.  Every  evening, 
before  going  to  Ix^d,  the  o.>sophagUA  is  emptied  and  washefl  by  means 
of  the  tul»e;  4.  The  patient  intn»duces  the  tulw  into  his  stomach 
nee  every  day,  in  order  to  relax  the  cardia.     After  a  while,  when  the 

tient  feels  Itetter,  he  can  begin  to  iutrcMluce  greater  variety  into 
bis  diet,  and  ia  allowed  to  eat  even  solid  substances. 
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Ebuotation. 

Eructation  or  bek-liin^  de3iitcuat438  a  condition  in  whioh  j^afl  is 
freiiueutly  expelled  from  the  stomacb  through  the  mouth.  While 
thia  condition  may  accompany  the  most  varied  affections  of  the  stom- 
ach, it  mav  also  occur  alone  and  is  theu  couHidered  as  a  neurosis.  It 
is  characteristic  of  tlie  latter  that  the  ^as  ex]>elled  has  no  particular 
odor  and  conaists  principally  of  air.  The  eructatious  of  gas  may 
apjiear  in  the  form  t>f  attacks  lasting  ludf  an  hour  to  nu  hour  or 
much  longer.  The  iutervids  between  the  eructatious  during  an  at- 
tack are  sometimes  very  short,  so  that  there  may  occur  two  or  tliree 
belching  spells  in  one  minute,  StMuetimes  the  exi>elle<l  gas  does 
not  come  from  the  stomach,  but  merely  from  the  a*s*)ph*igus,  and 
consists  of  air  which  has  just  been  swallowed  previous  to  the  belch- 
ing. S(»mB  pe(j]»le  arw  able  to  ]»r<»duce  this  kind  nf  Iwlching  volun- 
tarily. Ewald  states  that  he  can  belch  at  will  from  the  (tsoph- 
agUH.  By  auscultating  himself  at  the  ensiform  process,  he  became 
convinced  that  the  air  vohiutjirily  eructated  did  not  come  from  his 
stomach,  as  no  soimd  what-ever  was  audible  at  the  ensiform  iirocess. 
In  view  of  this  fact  and  of  the  importance  of  swallowing  of  air  in  the 
protluction  of  belching,  Bouveret  jiroposetl  to  designate  this  con- 
dition as  aeroiihagia  (eating  of  air).  I  am  inclined  to  think  that  the 
frequent  eructations  from  the  a*sophagus,  which  are  always  preceded 
by  acts  of  deglutition  and  accompanied  by  loud  sounds,  are  identical 
with  singultus,  and  result  from  a  condition  of  irritation  of  the  phrenic 
nerves.  Attacks  of  singultus  of  short  duration  (tc^n  to  fifteen  minutes) 
are  nl  fie(|nent  occurrence,  while  attacks  lasting  several  davs  with*»ut 
interruptiou  are  quite  rare.  The  latter  occur  either  accomjianying 
very  grave  conditions  (cancer  of  the  stomach  and  some  eaaes  of  peri- 
tonitis) or  ligain  as  a  primary  neurosis.  Nervous  }>plchiug  may  eith*»r 
last  several  days  or  exist  for  years.  The  patients  aiv  nevi>r  disturlH?d 
by  the  act  of  belching  during  sleep,  but  in  the  daytime  the  trouble 
may  sometimea  l>e  so  annoying  as  to  keep  them  away  fn>m  society  or 
oven  from  business.  Tlie  act  of  belching  is  ascril>ed  bv  aome  to  an 
increased  peristaltic  action  of  the  stomach,  by  some  to  a  decreased 
contraction  or  a  relaxation  of  the  cardia,  and  by  some  to  both  of  those 
conditions  together. 

Nervous  beh'hiug  is  frequently  found  in  hysterical  and  neuras- 
thenic persons,  but  also  in  |>eople  not  otherwise  showing  any  neurotic 
Hymptoms  whatever.  It  sometimes  api)earH  after  gi-eat  mental  worry 
or  excitement,  or  also  as  a  sequel  of  an  acute  gastric  catarrh. 
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TreatmeyU, 

In  x>erfton3  with  a  weakened  constitution,  in  nenrastbenicH  and 
hTstericul  ]>ersuUH,  thiH  primary  trouble  muHt  be  treate<l  iih  uuch.  If 
the  condition  is  idiopatliic,  the  administratioD  of  the  bromide  salts 
is  very  valuable.  Tlie  faradic  current  applied  intraventricuhirly  haa 
given  me  very  good  results  in  this  class  of  caaea.  Diet  does  not  seciu 
to  hjive  much  influence  upon  the  affnction.  I  deem  it  very  important 
to  tell  the  patient  to  try  and  suppress  the  belching  as  often  as  he  can. 
Very  ire<^|uently  this  measure  aloue  suffices  to  effect  a  cure. 

PVKOSIS. 

Pyrosis  designates  the  ejection  of  chyme  from  the  Btomach  into 
the  ceaopbagus.  As  a  rule,  a  burning  sensation  is  then  felt  at  Uie 
pit  of  the  stomach,  which  is  also  known  under  the  name  of  h<'urt- 
bum.  While  pyrosis  is  of  fre«.iuent  f)ccurrence  in  hyi)erchlorhydria, 
it  may  also  apiiear  as  a  ueuroais  even  if  the  gastric  secretiim  is  per- 
fectly normal.  It  is  generally  l>elieved  that  the  sensation  of  heart- 
bum  can  l>e  ()nKlnce<l  solely  by  4»cid  fluids,  but  the  sensation  can 
exist  even  without  the  presence  of  an  acid.  Thus  I  have  at  present 
umler  olwenatifm  a  ])atipnt  with  achylia  gastrica,  in  whom  tho  ^aa- 
tric  contents  are  almost  idwaya  of  a  neutral  reaction  and  who  never- 
theless frequently  complains  of  heartburn. 

Keockgitation. 

Begurgitatiou  denotes  a  condition  in  which  either  liiiuida  or 
liquids  mixed  with  solid  fotxl  particles  are  ejected  in  small  portions 
froui  the  stomach  into  the  mouth.  These  c<^nteuts  are,  as  a  rule,  spit 
out;  occasionally,  however,  they  are  again  swuUowlhI.  It  is  gener- 
ally l»olieve<l  that  a  relaxation  of  the  cardia  is  the  cause  of  the  trouble. 
In  most  instances  regui'gitjiti<iu  takes  phwe  spontiiueously,  in  some, 
however,  the  ]>atient  is  able  to  produce  it  at  will.  In  nervous  regur- 
gitation the  ejecte<l  matter  does  not  show  any  abnormal  condition 
(and  d(»e8  not  smell  or  taste  Iwid).  Tliis  is  diffen'nt  if  ivgurgitjition 
is  Uie  result  of  an  organic  afl'etrtion  of  the  stomach.  Regurgitation, 
as  a  rule,  appears  soon  after  meals,  and  this  j»r(x»e88  may  re|wMit  it- 
Belf  iinite  a  nund)er  of  times  in  a  short  period.  In  m(»«t  instances 
this  affection  does  not  \*^tul  to  any  serious  conditions.  Sometimes, 
however,  if  regurgitation  ia  very  olwtinate  and  large  |M)rtions  of  chyme 
are  constjiutly  ejecte<l,  serious  compbtatious  may  residt  from  in- 
Auition^ 

The  following  tuwe,  which  I  have  observed,  is  interesting  with  re- 
gard to  this  point. 
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A  boy,  8  years  of  age,  bad  beeu  suffering,  as  Liu  mother  stated, 
from  obHtinat«  voinitiug  for  about  tliree  yearw.  The  little  [uitient 
looked  extremely  pale  and  emm:iated.  Ho  had  cold  extremities,  be- 
came dizzy  f|uite  fl^iuentlv,  OHjipoially  on  rising,  and  felt  very  weak, 
HO  that  a  walk  of  a  few  bh^'ks  tired  him  out.  On  further  inquiry 
the  mother  Htatwl  that  the  hoy  did  n<*i  vomit  a  large  quantity  ai 
ouee,  but  brought  up  small  i)ortious  of  f<x>d  fmm  the  stomach  which 
he  spat  out.  This  occurred  fifteen  to  twenty  or  even  more  times  after 
each  meal.  Physii'al  exarninati(m  of  the  chest  revealwl  nothing  ab- 
normal. The  alidomen  was  slightly  bloated;  the  spltmhiTig  aoond 
could  l>e  pntduced  in  the  gastrie  rogion,  extending  to  two  finger- 
widths  below  the  navel.  On  j)alpation  no  painful  spots  could  lie 
discovered.  The  patient  t<M>k  a  small  meal  ami  was  obsoned  half 
an  ht)ur  afterwards.  Kegurgibition  took  place  while  he  was  in  my 
office.  Tlie  eject<»d  chyme  revealed  on  cxaminaticm  the  presence 
of  free  hydnnddoric  acid  in  normal  amouutjs.  The  cane  was  diag- 
noses! as  nervous  regurgitation,  and  the  extreme  degree  of  an»- 
mia  and  malnutrition  referred  to  iusufiicient  nutrition  on  account  of 
the  great  amount  of  chyme  which  waH  constantly  ejected  from  the 
stommdi  and  in  this  way  lost  to  the  organism.  The  little  patient  was 
given  no  medicine,  but  w»w  told  never  to  spit  out  the  food  which 
came  up  into  his  mouth,  but  rather  to  swallow  it.  The  mother  was 
tohl  to  keep  ctjustjiut  watch  over  the  boy,  in  order  to  have  this  rule 
strictly  oljserved.  In  alnout  three  months  the  ]iatient  began  to  grow 
stronger  and  gained  in  weight,  so  that  aftvr  this  time  he  could  hardly 
be  consideretl  sick.  Moreover,  regurgitation  now  appeared  quite 
seldom  and  was  then  only  repeated  once  or  twice. 

Etutlotjy. 

Regurgitation  may  develop  either  in  conserpience  of  great  mental 
worry  or  nervous  strain  or  as  a  setiuel  of  au  acute  gastric  catarrh. 
The^>rfK/f«»tfw  is  almost  always  goc»c1. 


JVcatment 

This  consists  in  the  application  of  the  faradic  current  intraveo- 
tricuiarly  and  in  the  administration  of  strychnine.  In  conjunctioD 
with  these  remedies,  the  j>atient  must  \m  told  to  suppress  regurgita- 
tion whenever  possible.  At  firat  he  will  often  fail  to  do  so,  but  after 
a  while  he  will  l)e  able  to  suppress  it,  and  still  later  the  tendency  to 
regurgitation  will  entirely  disiippear.  In  cases  in  which  regurgita- 
tion is  of  fre<pient  occurrence  and  olwtinat^^,  and  nutrition  begins  to 
be  insufficient,  it  is  of  the  greatest  imjMjrtauce  to  forbid  the  ]>atient  to 
spit  out  the  ejectetl  fond  and  to  t**ll  him  to  swallow  it  again.  This 
treatment  may  occasionally  artiticially  pi*oduce  the  condition  which 
will  now  be  described. 
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Rumination. 

SijnonyiM, — Merycism,  "chewiu^  ib»^  cml." 

B>'  ruiiiiniitinu  is  desi^ated  a  ci>mlition  in  wljirh  tlit*  ftHwi  re- 
turns, without  DHUHCH,  iu  Hinall  |>ortions,  fn»m  tlif  ntonmch  (lirongh 
the  teRophagoB  into  the  month,  some  time  after  meals;  here  it  ia 
chewed  anew  and  swallowed. 


Eiiolotjy, 

Khould  w^e  not  accept  au  anatomical  alteration  iu  the  upi*er  digest- 
ive tnift,  iu  it8  nervous  or  ceutral  ap|>jinitu4 — which  Hup[»ositiou  is 
iu  noway  proven  or  even  made  prnlwibkv-aK  the  caune  of  rutuiimtiun. 
there  remain  yet  two  possibilities  for  the  origin  of  this  anomaly* 
urtuiely,  ht^n'dity  and  self-mMiuisition.  But  as  hrnHlity  lias  l)oou  met 
with  only  iu  very  few  caMes  of  rumiimtiuu.  and  thus  cannot  be  t-iikeu 
for  the  main  cauat^  of  the  afTection,  it  ap|>ear8  of  im|H>rtance  to  lay 
most  stress  on  self-acfiuisition.  This  may  arise,  lii-stly,  fmrn  iniibi- 
tion;   sfx^'on*lh ,  from  nocoKsity  and  cu8t<uu  (adajitjition). 

As  the  best  oxam]de  of  imitation  Koemer's  case  may  Ix^  cit^Ml, 
where  a  rumimitiug  Roveruess  imiHirted  her  own  affiliation  tti  her  two 
pupils;  after  the  governess  hml  Ijeen  sent  away,  the  two  children 
ipiickly  got  rid  of  their  rumination. 

In  many  cases  of  rumination  the  ])atiouts  first,  before  the  begin- 
ning of  the  trt>uble,  had  f*jr  some  time  suffered  from  dyKi>eptic  symi>- 
toms  with  regurgitations;  thereafter  they  commence<l  to  swaUow 
what  came  up  by  regui-gitation,  and,  finally,  were  aware  of  ruminat- 
ing. Li  th»?so  ca-ses  the  develojimeut  of  rumination  from  slight  jtath- 
ological  conditions,  by  necessity  and  custom,  can  be  plainly  seen. 

Most  of  the  re{>ort<Hl  cases  of  ruminatiou  (in  alt  the  literature,  to 
date,  but  one  hundred  and  six  cases  have  Ijeen  ilescribed)  are  of  the 

le  seXy  and  belong  chiefl\  to  the  professirmal  and  more  educated 
classes  (physicians,  philohigists.  and  lawyers);  of  the  femahi  sex  only 
a  few  caseH  are  reiMirtfsl  as  niniiuauts  (iu  all  nine  cjises,  figured  from 
tlie  pai>*»r  of  Johannessen). 

Tliis  ahine  would  not  prove  that  nnnination,  in  fact,  appears  less 
trotiuently  in  men  of  the  lower  class  and  iu  the  female  sex;  for  very 
often  a  roan  of  tlie  working  class  does  not  deem  his  condition  as  n 
niniinant  to  l)e  abnormal,  and  does  not  make  mention  of  it  t^i  his 
physician.  On  the  other  hand,  there  are  several  i)eoide  (esiie<nally 
among  women)  who  would  like  to  conceal  their  affection,  and  there- 
fore do  not  s|ieak  about  it.  In  consei|ueuce  thercMif,  the  rorn«rt  rela- 
tion of  rumination,  iu  reference  to  its  distribution  among  tlio  twu 
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sexes  and  Uie  diifereut  Bocial  clutsaoH,  oaunot  bo  nsc^rtHineil  from  the 
cases  reported  iu  literature. 

Amon^  the  iusauo  find  idiots  rumination  lias  been  found  <|uite  fre- 
qnently.  Thu«  G.  Cantarono'"  found  nine  casefl  of  rumination 
aiuou^  four  Inindrpd  male  innaue;  but  amon^  three  hundred  female 
innane  he  found  no  ruminants.  Houmoville  and  SeKl'w '"  likewise 
lav  HtresH  on  the  fre^juenoy  of  rumination  iu  idiutd,  and  also  in  epi- 
leptics. 

Dnration, 

The  duration  of  merycism  is  very  variable;  sometimes  there  is 
rumination  Koing  tm  uninterrnpt<Mily  during  the  whole  of  lifo.  Often 
it  api>ears  in  tlie  form  of  attacks,  perioils  of  rumination  alternating 
with  normal  jieriotls  of  varying  duration. 

Sometimes  rumination  suddenly  ceases  at  the  occurrence  of  an 
important  change  in  the  life  of  the  merycist.  Thns  a  case  is  on 
record  in  which  a  person  ceased  to  ruminate  immediately  after  mar- 
riage. But  there  is  also  a  rt^port  of  anotlier  case  iu  which  rumination 
made  its  api>earance  a  day  after  marriaKe. 

Those  varying  circumstances  can  only  prove  how  deeply  rumina- 
tion is  connected  with  the  nen'ous  functions. 

Chcjitiiyil  AnahjHis  of  the  Stomach  Contents, — The  investigations 
upon  the  chemic^il  condition  o(  the  stomach  in  merycists  have  l>oen 
ma<lc  only  within  the  most  recent  period. 

Johannessen  '"  says  briefly,  in  his  elalxirate  paper  on  rumination, 
that  at  the  end  of  rumination  the  ejecte<l  material  showed  an  acid 
reaction.  Alt.  in  IftHS,  was  the  first  to  make  exact  examinations  of 
the  stomach  contents  in  a  ruminant.  As  soon  as  the  patient  su|>- 
pressed  rumination  it  was  found  that  the  stomach  contents,  obtained 
three  to  four  hours  after  a  test  diimer,  contained  free  hydrochloric 
acid,  were  rather  hyperacid,  and  showed  very  retarded  amylolytic 
qualities.  But  as  soon  as  the  iwtient  had  practised  his  rumina- 
tion as  usual,  t}»e  Htoraiich  contents  were  lesa  jwid  and  the  amy- 
lolysis  wiis  much  better.  Alt  presumes  that  the  nimination  in  his 
{mtiont  had  the  jturpose  of  correcting  the  faidt  made  by  a  deficient 
salivation  of  the  fooil  and  the  hyperacidity  arising  fi'om  it.  "We 
would  seem  to  Imve,"  he  sjiys,  "in  mmination  a  process  for  correct- 
ing the  hy|>eracidity  caused  by  a  deficient  salivation  and  the  bad  di- 
gestion of  amylaceous  matters.'*  Acting  on  this  theory,  Alt  treated 
his  patient  with  alkalies,  with  the  result  that  the  patient  was  less  in- 
clined to  ruminatt^,  and  fiirth»^r.  could  suppress  the  same  much  eiu^ier. 

In  favor  of  AH'h  theory  would  l>e  j>f  rhapm  the  case  of  mmination 
yejKjrtetl  by  W.  A.  Hubbard.'"    A  farmer,  aged  thirty -five,  consulted 
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Dr.  iiuhbartl  for,  sm  he  expressed  it,  "  the  rostomtiou  of  kiia  Umi 
cud.**  ThiH  jtatieut  had  had  the  habit  of  mtniimting  h'w  fond  sinee  a 
IM>ri()d  beyond  his  refolliHtion,  aud  had  always  eujoyed  fx»rf«H.^t 
health;  now,  for  a  mouth  tho  nimiuatiou  had  stoppctl,  and  thin  wan 
iiume<liat<4y  followed  by  dy8]>eptio  HymptotuH.  All  mediairaeutfi 
]»roved  to  l»e  of  uo  nse,  Sh<3uld  wo  l(»ok  with  AU  n\*ou  ruiuiuation  a« 
.1  lueans  of  correctiou,  it  would  be  very  easy  to  nnderatjiud  why  the 
{Mitiout  Iiad  the  dyspeptic  symptoms  at  the  cessatiou  of  the  rumLna- 
ti(m,  aud  his  wish  and  hoix>  that  *his  habit  will  return  aa  snddejdy 
OH  it  left  him,"  justifiable. 

Soou  afterward,  however,  Boas  i»ublished  a  case  of  mmiuation  in 
whifh  the  ehemical  analysis  of  tlie  stomach  eouteut^s  showed  the 
atnlity  to  !«  markedly  diminished.  Tho  treatment  eonsisled  iu 
t;iving  tho  i»atient  hydrochloric  licid,  and  the  re^idt  was  a  diminu- 
tion of  tho  rumination  and  an  amelionition  of  the  ^landidnr  fmioti(»u 
of  the  stomiu^h.  In  this  way  by  Boas*  case  Alt's  theory  has  been 
refuted.  Shortly  afterwanl  JuerKensen  jinblished  two  cases  of  nuui- 
mdion,  witli  an  absence  of  the  free  hydr<K'hloric  acid. 

In  considering  the  ti>;ares  (jf  the  chemical  analysis  of  the  storo- 
ack  contents  of  merycists  I  have  observed,  I  must  siiy,  that  no  re- 
Ia4i<»nHhip  what*M'er  am  l»e  found  i>etween  the  chemical  cou(]itit)n  of 
th«'  MoiiuK'h  cH^ntents  aud  nnuinutiou.  In  some  of  the  patients  tho 
condition  of  the  stomach  was  ]>erfectly  normal  iu  every  reK|)6ct,  the 
chemionl  aiiulysis  showed  the  presence  of  hydmehloric  acid  in  a  nor- 
mal (luatitity  ;  the  power  of  motion  also  proveil  in  be  ade<juate; 
EwahVs  sidol  reaction  apjieareil  after  one  hoar.  In  others  the  chem- 
ical ai^lysis  of  the  stomach  contents  varietl  (^-eatly  on  different  thiys. 
Tliere  was  fnuml  ont'O  normal  acidity  (i30),  once  rather  sulwicidity 
(40),  aud  once  hy|>eracidity  (100),  whereas  hydr<x;hloric  aind  WAa 
always  piT»s<»nt.  In  t«>me,  a^aiu,  there  was  hyiK-rrhlorhydna  whil<» 
in  others  achylia  ^astrica  prevailetl.  The  conjectui'e  ot  Ewahl  is 
lhcn»foro  confirm<sl.  This  author,  in  hia  lM>ok  on  the  "Diseases  of 
the  Stomach,"  9a\ ft  iu  reference  to  rumination:  *I  w<tuld  not  be 
JisiouitslRHl,  the  conditions  l)eing  the  same,  if  varying  deKrt>*>s  of 
acidity  were  found  in  the  same  patient,  because  such  changeable 
conditions  are  in  the  nature  of  many  neuroses."    One  of  my  patients 

(K )   funiislied   the  liest  example   of  such   an  octmrrence,  and 

from  tldfl  we  can  infer  that  no  connection  exists  between  rumination 
and  the  chemicii!  condition  of  the  stomach. 

PurinK  the  jjist  nine  years  I  have  obnerred  twenty-ttro  cases  of 
rumination.  One  of  the  first  caaee,  which  I  dtwcribeil  in  the  Mtdical 
Ut^rf/rd,  was  as  follows : 
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March  2«tb,   18^K»:    G.   P- 


,  phyHiciaii,  af^od  27,  hud  gan- 
tritis  fnUrien  iu  his  childhood,  aud  in  1884  typhoid  fever.  Sine©  his 
niutli  year  the  [)atieut  huH  beeu  troubleil  with  hin  Rtomaeh ;  at  ttmt 
time,  duriug  a  i)eriod  of  six  mouths,  he  usually  vomited  after  pnrtfik- 
iuf{  fjf  ftxxl,  OHpeciully  of  duid.  Sometimes  tlio  patient  Iiad  U*  vomit 
at  the  beginning  of  the  meal,  immediately  after  the  bouj),  but  coidd 
nevertheless  continue  to  partake  of  his  meal  directly  afterwanla. 
Since  then  his  condition  had  become  ameliorated,  jind  iust<^ad  of 
vomitiuK  there  apix^anxl  rumination. 

The  rumiujiticm  iu  this  i)aticut  apjieara  spontiineously,  alNmt  oue 
hour  after  meals,  aud  continues  for  alxnit  a  quarter  of  an  hour.  The 
fotnl  comes  up  in  suiall  (luautities  (in  the  form  of  boli).  The  t^iste  is 
not  sour;  in  chewing  the  cud  th^  jjationt  has  a  jilejisaut  sensatiim. 

When  he  i>artakf»s  of  liquid  ftMxl  only  (as.  for  instance,  lieer, 
liouillou.  coffee,  milk),  then  there  is  no  rumination. 

In  this  patient  th<>  rumination  ai)i)eara  periodically;  thu«,  for 
instance,  he  ruminat^Ml  tliree  months,  and  then  was  free  from  the 
trouble  f»)r  abont  a  year. 

Even  during  the  i>criod  of  rumination  the  IkjwcIs  act  regularly; 
the  patient,  however,  oftmi  suffers  fr":>m  belching'. 

He  is  able  t<^  niminat*^  at  will  any  time  there  is  food  in  his  stom- 
ach. The  act  of  ruminatiim  i)roceeds,  even  then,  without  any  effort. 
In  oriler  to  effect  the  rumination  the  i)atieut  closes  his  glottis  and 
exerts  slight  pressure  over  the  stomach  by  means  of  his  abdominal 
rauBcIes;  the  contents  are  then  ejected  in  small  |iortions  into  the 
mouth.  Pjiticnt  is  able  to  do  this  in  any  juisture;  when  he  is  sitting 
or  standing,  liowever,  it  is  done  M'ith  more  ease  tlmn  in  a  nH'und>ont 
jKwition.  In  the  same  way  the  patient  is  voluntarily  able  to  l)ek*h 
aud  to  vomit;  the  latter  in  such  a  way  that  all  the  stomach  cont^'uts 
an^  ejectetl  at  once.  Tlie  iwvtient  is  tlms  enabled  to  cleanse  his  Bt<">m- 
ach  easily;  he  does  this  by  drinking  a  large  ciuantity  of  water  and 
ejecting  the  same  immetliately  after.  He  also  has  the  faculty  of  stoi»- 
jiiug  the  vomiting  at  any  moment  he  chooses,  and  in  this  way  he  can 
alternate  vomiting  with  rumination.  He  has  diplopia  and  is  color- 
blind in  one  eye. 

The  father  of  the  i)atient  and  several  of  his  brothers  and  sisters 
are  troubled  with  tlie  stomach;  the  main  symptom  <»f  their  ailment 
is  iH'loliing;  nnlKHly  iu  the  family,  however,  hml  ruminated.  The 
patient  is  able  to  suppi-ess  rumination,  not  ftx^ling  any  pain  in  doing 
so.  He  dix>s  iKtt  know  wliat  causes  tlio  i)erio*lical  attacks  of  mmina- 
tittn.  altliough  he  h;is  noticed  that  after  any  excitement  ho  is  more 
liable  to  have  an  attiick. 

The  physical  examination  shows  no  abnormal  conditions  what- 
ever. Patient  is  of  medium  height,  well  develoj^d,  somewhat  stout. 
Tongue  perfectly  clean.  The  stomach  does  not  seem  to  lie  dilated. 
Seven  seconds  after  swallowing  water  a  rattling  sonnd  api>eftrH  on 
auscnltitiou  at  the  xyjihoid  process. 

ETfirn'matiouH  of  (he  Sfomarh. — 1.  During  the  rnmination  i)eriod, 
September  L">tli.  1888.  One  hour  after  Ewald's  test  breakfiwt :  HCl 
4-  ,  acidity  =  50  ;  orythrcHlextriu  -h  ,  achrrMtdextrin  4*  •  On  the  same 
day  the  patient  took  1.0  sjdol  in  a  gelatin  capsule;   the  urine  showed 
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tho  milicylnric  acid  reaction  (it  became  dark  reil  on  additicm  of  a 
few  drofts  cif  liquor  ferri  ResquicLloridi)  nfttr  ono  hour. 

2.  During  nn  interval  of  freedom  from  rumination,  March  25th, 
1890.  One  hour  after  test  breakfast:  HCl -|- ,  acidity  ^54  ;  ery- 
throdextriu  |-  ,  achroodextriu  -f  .  Aft^r  this  examination  the  i)a- 
tient  hml  an  attack  of  rumination  for  three  days,  then  it  ceased. 

Treatment, 

Formerly  hydrochloric  acid,  alkalies,  narcotics,  and  bitters,  were 
trietl  emijirically  now  and  tlien,  with  ajuiareut  n»sults  for  a  short 
time,  and  sometimes  without  any  influonco  whatever.  Ljitt^ly  the  at- 
ti'iupt  haa  been  made  to  remedy  tho  error — if  any — ascertainwl  after 
a  chetnicid  exiimination  of  the  stomiich  contents,  Jind  hydrochloric 
acid  or  alkalies  have  acconlinyly  been  given,  with  good  results. 

Koerm^r  trietl  giving  small  pieces  of  ice  immediately  after 
meals,  and  warmly  recommends  this  metluxl.  Washing  out  of  thrt 
stomach  has  l)een  pnictisetl  by  Johannessen,  and  gavage  (fwnling 
thrtmgh  the  stt^mach  tul^e)  during  fourt**en  days  by  Juergensen,  but 
with  only  t«!mporary  relief.  All  these  remedies  sometimes  effect  a 
temi>orary  amelioration;  a  ]>ermaneut  cure,  liowever,  has  never  l>een 
achieved  by  therai>eutJc  means.  As  an  exception  to  this  nile  wo 
might  perlmps  C4:)nftider  the  moral  treatment — i.**.,  the  patient  deter- 
mines not  to  ruminate  and,  as  soon  as  a  desire  to  ruminate  ap{)carH. 
endeavors  to  siippresa  it.  Poeusgen  '"'  mentions  two  cases  of  mery- 
cism  perfectly  cured  by  this  method. 

This  moral  treatment  can  of  course  he  applie<l  only  in  eases  in 
which  the  rumination  can  be  suppressed  by  the  will-j»ower  of  the  pa- 
tient, but  not  in  those  in  which  the  rumination  is  wholly  independent 
of  the  will. 

In  treating  Dr.  G.  P.,  I  made  nse  of  this  method;  ho  wa»  in- 
structed, as  soon  as  he  felt  any  ineliuati<»u  tc*  ruminate,  to  try  with  Jill 
his  power  to  suppress  it.  The  patient  has  carri«*d  out  tliis  rule  quite 
conjH'ientioiisly,  jiml  tho  merycism  has  since  that  time  occurred  only 
occasionally.  In  the  treatment  of  several  other  caaes  I  have  appliixl 
the  same  metlMMl  with  the  liest  n^sult. 


NEBVors  VoMTTDia  (VoMTrt-a  NERToens). 

The  process  of  vomiting  sit*r\'eH  to  empty  the  stt^imach  of  its  cou- 
teutM  by  tlie  shortest  way,  that  is,  through  the  oesophagus  and  mouth. 
The  mechanism  of  this  jKtiou  is  very  complicatt'd  and  a  lairgo  num- 
b«»r  of  striated  and  non-striated  muscles  participate  in  it.  At  6rst 
the  aKlominal  muscles  and  the  diaphragm  contract  and  compress  tlie 
uUlominal  cavity;    tlieu  the  stomach  coutriK-ts    and    th«'    pylorus 
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closet}  firiiilx .  At  the  mime  tiine  the  lou^itiuliiial  fibi-eu  of  the  lower 
eud  of  the  uesoplmguH  coutract  uud  ojien  the  cardia;  the  pressure 
which  M  exortiMl  hy  the  stomach  upou  its  coutentn  throws  them 
into  tlio  o]>eii  cesophiiKUfl,  which  hecomes  wider  aiid  short^-r  by  tlie 
coutnictiou  of  its  louKit-udixial  fibres.  The  epiglottis  turns  ui»od 
th*^  liirynx  and  closes  uj)  this  canal,  while  tlio  soft  jmhite  rises  and 
covers  the  jjosterior  uares.  Both  these  actions  sen'e  to  prevent  the 
contents  from  reaching  eitlier  the  larynx  or  the  uasnl  cavity.  The 
only  cimid  which  remains  oi)en  is  the  mouth.  From  the  a>so]ihagus, 
by  an  aiiiipt^ristjLltic  contraction  of  thi^  same,  the  cont<^nts  are  ijuiclsly 
emptied  tJiron^h  the  month.  It  is  generally  believed  that  tliere 
exists  a  centra  for  tlio  act  of  vomiting  in  th«  vagus  nuclens.  It  may 
even  be  that  the  rospirjitory  centre  and  tlie  centre  for  vonutiuj?  are 
aituateil  at  one  and  the  same  spot. 

Vomiting;  may  beaconHe<|uence  of  various  pathological  conditions 
of  the  stomjwh,  or  may  be  due  to  an  abnormal  sl^te  of  th«  fooil. 
Nervous  vomitinjj;  is  characterizetl  by  the  absence  of  either  of  the  two 
couditiouB  mentioned. 

The  vomitiuK  may  be  due  to  some  spinal  or  cerebral  irritation,  or 
may  oriKiuiite  retlexly  fiom  abnormal  conditions  in  other  organs 
(pharynx,  uesophai^iH,  larynx,  ]>alate,  kidneys,  liver,  i»eritoueum, 
Keuitnl  organs,  etc.),  or  it  may  be  due  to  neurasthenia  «>r  hysteria. 
Among  these  different  kinds  of  nervous  vomiting  juvenile  vomit- 
ing and  the  perioilic  vomiting  of  Leyden  deserve  »i>ecial  considera- 
tion. 

Ditu/tiosis, 

The  diagnosis  of  ner\*ous  vomiting  has  a  twofold  obje<it  in  view:  (1) 
To  reeogniwi  tlie  nervous  character  of  the  condition,  and  (*2j  to  reveal, 
if  possible,  its  cjiuse.  Stiller"*  gives  the  following  points  as  char- 
actiU'istic  of  nervous  vomiting:  It  (KHnirs  wisily,  without  any  effort 
ami  without  any  preparatory  stage.  It  is,  as  a  rule,  iudei)vndent  of 
the  quality  and  tjmiutity  of  the  ingesttjd  fooil.  Other  points  he  men- 
tions are:  Tlie  capricionsness  with  which  certain  kinds  of  f(x>d« 
(sometimes  very  easilv  digestible)  are  eject+nl,  whiln  otiier  indigest- 
ible substances  are  well  borne;  the  faculty  which  sometimes  exists 
in  sohn^ting  only  one  certain  substance  from  the  various  food-stuffs 
presi^nt  in  the  stonuich  for  tlie  vomiting;  tlio  earelesMn*»s«  with  which 
the  patients  liear  tJiis  condition  for  a  long  tinu*;  the  very  slight  or 
hardly  marked  degn>e  of  inanition,  notwithstanding  the  long  duration 
of  tho  aihnent.  The  vomiting  is  not  always  dejiendent  a|>on  the 
meals,  but  may  t>ccur  iK^4>asionaII>  in  the  fasting  condition.  There 
exist  other  neurojiathic  synjptoms,  which  may  be  associated  with  the 
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Tomiting  or  alteruaie  with  it— the  iuilueuce  vhicli  x*Byc'hica]  con- 
ditious  exert  u|>od  the  vomiting.  To  these  ]K)iiits  Boas  acids  an- 
other one,  namely,  normal  secretory  and  motor  fouctious  of  the  stom- 
ach. I  agree,  however,  withBouveret  that,  while  this  may  be  preeent 
in  some  cases,  there  certainly  occur  cases  of  ner^'ous  voniitinp  in 
whicJi  the  gastric  secretory  function  is  greatly  diminished  or  even 
absent. 

Juvenile  Vomiting. — This  condition  occura  in  yonng  i^ersons  at- 
tending school,  es|>ecially  if  they  are  overworked.  Symptoms  of 
cardinlgia  and  vnmitiug  develop,  the  latter  Hp^tearing  cither  once  or 
twice  every  day,  i^r  i>re8enting  a  rather  i>eriodic  character.  Oc^yision- 
nlly  there  is  a  train  of  the  following  symptoms  ass(x*iat(Hl  with  tliis 
vomiting;  severe  heaihiche,  marked  pallor,  ver\  slow  pulne,  and 
dilated  pupils.  The  diagnosis  of  this  form  of  vomiting  is  easily 
made  by  the  symptoms  jnst  mentioned.  The  l^est  treatment  is  the 
temi)orary  removal  of  the  i>aticnt  from  school,  and  a  good,  strengthen- 
ing diet. 

Periodic  Vomilimj  (Leyden). — Leyden  first  described  i>eriodic 
vomiting,  which  is  characterized  by  the  following  points:  1.  It 
appears  iu  apiiareutly  healthy  individuals;  2.  The  paroxysnus  occur 
periodically  after  inten'als  of  equally  long  duratiou;  3.  When  the 
attack  is  over,  the  i)atieut  is  perfectly  well  and  no  gast]*ic  symptoms 
|>er8ist.  The  attack  is  very  similar  to  that  of  acute  succorrhoea  gas- 
trica  continua,  and  may  be  described  as  follows:  In  the  midst  of 
perfect  health  the  patient  exi>erience8  for  a  short  time  uneasy  seusa- 
tiouB  (slight  headache,  nausea,  slight  chilly  feeling),  which  are  fol- 
lowed by  vomiting.  At  first  the  entire  gastric  contents  are  ejected; 
later  the  vomited  matter  consists  of  mucus,  alone  or  witli  admixture 
of  either  bile  or  shreds  of  blmxl.  The  latter  is  more  fre<iueutly 
found  if  violent  retching  lias  preceded  the  act  of  vomiting.  Fre- 
quently, although  not  always,  there  exists  an  intense  pain  in  the  ejd- 
gastric  region  and  a  sensation  of  utter  prostration.  The  alnlomen  is. 
as  a  rule,  sunken  and  the  extremitit^  are  cold.  At  this  time  no  food 
whatever  is  borne  by  the  stomach,  even  a  drink  of  water  is  very  soon 
ejectrfNl.  This  condition  of  utter  irritability  of  the  stomach  and  jht- 
sisteut  vomiting  may  last  from  one  to  ten  days,  when  all  of  a  sudden 
the  disturbances  disappear,  the  nause^i  subsides,  and  a  feeling  of 
hunger  returns,  which  can  now  Ite  satisfied  with  impunity.  AH  kinds 
of  food  are  now  weJl  Ixjrne  by  the  stomach  which  but  an  hour  bef(*ru 
eould  not  retain  the  1ight4*st  food. 

The  i)eriotlic  vomiting  of  T^eyden  is  a  rare  affe<'tion.  and  it  do(« 
not  seom  to  me  tliat  the  condition  of  the  gastric  siM*retion  plays  an 
imjK>rtant  part  in  its  causation.     While  most  of  the  coses  mentioned 


344 


KINHORN— DISEASES  OP  THE  STOMACH. 


iu  literature  seem  to  liave  been  associated  with  a  normal  couditiou  of 
the  gastric  juice»  I  liMve  olwerved  ji  olso  «if  i>eri(Mli(r  vumitioK  iu  a 
patieut  who  was  aifecteil  with  achylia  gasfaiea.  Thia  patient  (J.  S.). 
tliirty-seven  years  okl,  hn<l  l>een  tronV»Ie4l  for  the  last  six  years  witli 
peritxlic  attacks  of  vouiitiag,  whlcli  api>earetl  once  iu  either  six  or 
three  mouths  aud  lasted  froui  four  to  five  days.  During  the  intervals 
the  patient  could  partake  of  all  kinds  of  food  without  much  incou- 
vonienc^.  Tho  only  coinplaiuis  roforrod  to  wore  fnxpient  l«>Iehing 
aud  constipation.  During  the  attacks  tho  patient  could  n(»t  iugent 
anything  for  the  entire  live  days  and  as  a  rule  prenentcd  the  most 
jilanuing  syiuptoms.  I  examined  Lim  fre«|UHntly  duriiig  Ihe  inter- 
vals and  also  during  the  attack:^  aud  never  found  iiuy  fcraot^s  of  gastric 
juice  in  the  couteutM  of  the  stomach. 

The  tnuintcut  consists  in  aljsolute  rest,  in  the  adMiiuiHtmiiou  of 
ice  pills  and  in  the  use  of  nii>rphine  (sulx'ut-tiueous  injeclivm)  or  i»f 
opium  in  the  form  of  suppositorias.  During  the  intervals  l>etwoeu 
tho  attiU'ks  a  soji»urn  iu  tho  country  and  hydroimthic  pnvedures 
may  prove  of  value. 

Rt'Jfex  VomUituj, — Nervous  vomiting  fre<ineutly  oc<*urs  as  a  rosnlt 
of  derangements  of  various  other  organs.  Thus  almoriual  conditions 
of  the  jdiarynx,  an  ehtngated  uvuhi,  disordei*s  of  the  g<^nit<>-urinary 
organs  may  be  associated  with  vomiting.  The  vomiting  of  ]>reg- 
nancy  must  also  \hs  considonHl  as  l>olonging  to  this  group.  Floating 
kidney,  hydroneplirosis,  liepat4>i>t<»His  may  likewise  Iks  tlie  cause  i>f 
vomiting. 

The  irentintni  of  this  class  of  cases  will  have  to  lK^  dinvtod 
towanls  theseiit  of  the  original  trouhle.  An  ehmgate*!  uvula  must  he 
amputjited.  aud  ptosis  of  the  different  abdominal  organs  must  be 
remt^lied  hy  kipping  tlieni  in  pi; ice  by  ineaus  of  a  suitable  banihige. 
All  the  geni to-urinary  dis*trdci*s  should  bo  treated  as  such.  The 
vomiting  of  pregnancy  must  l>e  considennl  as  a  physiological  phe- 
nomenon as  Ktug  as  it  occurs  during  the  tii-st  m«iuths  of  pregnancy 
and  appHjirs  only  once  or  twice  a  day,  not  iuttrfering  much  with  tlie 
general  nutrition.  In  this  case  it  is  hardly  necessary  to  us©  any 
tlit*ra|M>utic  menus.  If,  however,  the  v(^miling  apjmai's  nioiv  frtv 
*|uently  aud  olwtinately,  so  that  the  |:>atieuts  iM'giu  to  hwe  iu  weight, 
thnu  we  have  the  following  remedies  at  our  dis]t<Mal:  Bnmiide  of  so- 
<lium,  1  gm.  (gr.  xv.l  to  l>e  tak«*n  twice  daily;  cr»rium  oNalate,  2  dgm. 
(gr.  iij.)  thn*e  times  daily:  Ij  MiMithol,  1.0;  a<|.  dest.,  ItH);  spir, 
frumenti  rect.,  6<>.0,  one  tid>lasj>oonful  four  times  a  day.  Otherreme- 
dies  such  as  cocaine,  cudeiue,  Ix'Iladoniia,  or  chloral  hulrale.  may 
Oivasionally  1m*  useful.  If  mcdicinjil  treatment  fails,  then  a  <'liitngt* 
uf  Kurroundings,  i\n  a  sojourn  in  the  country,  may  lie  tricHb      If  all 
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thci^  menus  prove  useless  aud  the  votnititig  coutinues  aiKlimiuiBlieil, 
Htj  thai  the  life  of  the  putieut  in  iu  dauger,  tLeu  us  uitimttm  itfmjwm^ 
artitioial  alx^rtiou  has  t<>  be  resorted  to. 

IdiQjHzthic  Nervuii4  Vomiliuij.  — Besides  the  above-named  two  groups 
of  Toiaitiug,  namely,  the  juvenile  aud  the  jwriodic,  which  apf>ear 
without  any  ajip.ireut  cause,  there  exist  CAses  of  voniitiug  iu  adults 
which  do  not  show  any  i>eriodicity.  The  voiuitiug  occui-s,  as  a  rule, 
after  meals.  Usually  only  a  portion  (»f  the  meal  is  ejected,  occasion- 
ally, however,  the  whole  meal  may  be  vomite^l.  The  vomiting  may 
exist  for  mouths  aud  sometimes  even  for  years  without  remirtsiou. 
The  nutrition,  as  a  rule,  in  these  instances  is  not  distnrl^ed.  Neuras- 
thenic aud  hysterical  indinduals  form  the  greater  coutiugeut  of  suf- 
ferers from  this  form  of  vouiiting.  Sometimes,  however,  jjereous  with 
jui  appiireutly  normal  condition  of  their  nervous  functions  may  be  af- 
fected with  this  trouble,  which  is  by  far  more  fre<juent  in  women 
than  in  men. 

The  tretttviertt  consists  in  regulating  tlie  mode  of  life  of  the  i>atient 
and  in  adviHiug  him  to  suppress  vomiting  wJumover  iK>sHible.  In 
ueunuitheuic  aud  hysterical  xMitieuts  the  treatment  must  lx>  directetl 
against  the  original  trouble;  in  otberB,  change  of  climate  may  Iw 
tried.  Of  mediciu(»s  the  l»romidf^  play  a  great  part.  Arsenic  and 
iron  are  nseful  iu  mauy  instances.  In  severe  cas<*s  of  vomitiug, 
fee<liug  through  the  tul>e  for  a  period  of  two  weeks  may  be  resorted 
to.  During  thiH  time  uo  Uhh\  is  to  l>e  i^ikeu  in  any  other  way. 
When  this  i>eriod  is  over,  then  small  <iUHUtitie8  of  fotnl  are  ndmiu- 
iHtered  i»er  os,  besiden  continuing  the  gavage  (feeding  thn>ugh  the 
tuU*).  If  thii  f«Ml  whicli  is  tjikeu  by  the  mtrnth  is  no  longer  vomited, 
then  after  a  wliile  gnvago  may  \ye>  discontinue!]  and  the  feeilingdone 
iu  the  natural  way.  Intnigastric  farailizatiou  may  also  prove  useful. 
Several  cas<>s  have  conio  under  my  olwervation  in  which  nenouK  vimi- 
jting,  aftrr  hi-sting  for  many  years  and  resistiug  the  must  diverse 
mutles  of  treatment,  Ima  been  t)erfectly  cured  by  the  fanulic  current. 

Pneumatosis. 


Gastric  puoumatosiH  druott^H  a  c<inditiou  iu  which  the  .stomach  iH 
diHtended  witli  gas  (air),  giving  rise  to  a  seusjitiou  of  markinl  tension 
and  freiiuently  also  to  shortue^is  of  breath  (asthnui  dyfl[)epticum, 
Henoch).  It  i>*  generally  Wieve*!  that  a  spasmtMlic  contraction  of 
U»;h  tlie  curdiii  and  jtylorus  is  partly  the  cans©  of  tliis  condition. 
This  aflfeotion  may  np]>ear  periodically  or  exist  constantly.  It  is 
often  found  }iH.mH'iat<Hl  with  other  symptoniH  of  neuraKtluuin  or  hys- 
teria; fjccasioually,  however,  it  is  met  with  aloue.     Iu  typical  ca8<vi 
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uf  pneumatosis  the  epigastric  and  gastric*  regions  are  found  Kteatly 
protuberiuit^  suinetimes  the  up()er  part  of  the  ahdomen  looks  like  a 
balloon.  On  i>ercu8siou  thi^  area  gives  a  highl>'  tympanitio  sound. 
The  f)ationt8  experience  a  sensation  of  distention  and  niarke<l  want 
of  air;  sometimes  a  feeling  of  utmost  anxiety  is  also  present.  Belch- 
ing, as  a  rule,  c^unot  be  produced  by  these  patients. 

In  making  the  diagnosis  of  this  condition,  it  will  be  necessary  to 
exclude  organic  affections  of  the  stomach  which  may  give  rise  to 
similar  symptoms.  In  the  latter,  however,  the  gas  accumulated  in 
the  sUuiuich  will  have  a  foul  odor. 

The  treatment  consists  in  a  general  tonic  regimen  of  the  nervous 
system  and  in  the  administration  of  the  bromide  saJts.  An  >icutu 
atttick  of  puoumatosis  can  be  checked  in  the  quickest  and  easiest  way 
by  the  iutro<luctiou  of  a  tube  into  the  stomach,  so  that  the  imiiris- 
oued  air  can  tind  an  exit.  The  symptoms  of  tension  then  disapi>ear 
at  once.  This  [»rocedure  must  be  repeateil  whenever  a  considerable 
<iuantity  of  gas  has  accumulated  in  the  stomach  and  given  rise  to  the 
characteristic  symptoms.  If  a  tube  is  not  at  hand,  or  its  inti-oduc- 
tion  be  inadvisable,  the  attack  may  be  relieved  by  a  subcutaneous 
injection  of  moi-jihine  (Ewald).  The  extract  of  Calabar  bean  may 
also  be  found  very  useful. 

Hypanakinesir  Ventrioutj. 

By  the  term  hypanakinesis  I  would  designate  n  condition  in 
which  the  mechanical  function  of  tho  stomach  is  greatly  reduced.  If 
tested  with  the  gastrograph  there  are  found  only  three  or  four 
"  breaks"  or  **  makes"  of  the  current  marked  within  three  minutes. 
Sometimes  no  current  changes  whatever  are  ob.ser\ed  within  the  same 
tirue.  I  have  noticed  this  c^:)ndition  several  times  in  gastric  ulcer, 
but  twice  also  in  i>erson8  in  which  the  diagnosis  of  gastric  ulcer  could 
be  excluded.  One  of  the  latter  usually  complained  that  he  ex]>eri- 
enced  the  most  disagreeable  sensation  8tM>u  jifter  meals  when  resting 
ipiietly.  He  felt  relievetl  only  when  walking  about  for  three-ijuarters 
of  an  hour  or  an  hour  after  ea<'h  meid.  It  may  b*?  that  the  exercise 
which  the  patient  instinctively  i-esorted  to  servetl  to  supplement  tlie 
mecluuiicol  work  of  the  stonnkch  that  was  lacking. 
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HyPEBANAKINESrs  VENTniCULL 

Hy[>eranakine6ia  Tentriculi  denotes  a  condition  of  too  strong 
mechanical  action  of  the  stomach.  The  gaHtrograph  sliows  forty  to 
eighty  "* breaks'*  and  ''makes'*  of  the  current  within  thive  miuntes. 
Tliis  symptom  is  frequently  found  to  be  pre.sent  in  coses  of  olistruc- 
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tion  at  the  pyloruH,  but  may  occur  in  other  conditiouH.     In  severul 
of  my  caHes  tliin  Hyniptom  was  associated  with  byi^ercLloHiydria. 

PeIUSTALTIC  REffTLEflSXEBS  OF  THE  StoMAOH   (KuHSUiaul '"),    ToitMINA 

VENTBircLi  Nervosa. 

This  term  deuotes  also  a  condition  of  increase  ai  the  motor 
(inecLauicnl)  function  of  the  stomach  with  tho  differonct?  that  here 
the  peristalsis  can  be  perceived  with  the  eye. 

In  this  condition  the  jHTistidtic  action  of  the  stomjich  is  rcmnrlt- 
alily  iwtivc.  High  waves  can  bo  seen  moving  along  the  st(jmach  from 
left  to  right.  The  time  required  for  one  wave  to  |>ass  from  the  ex- 
tieme  left  to  the  pylorus  is  alxmt  one  minute.  This  visible  jieristjiUio 
action  of  the  stomach  is  mon^  jtrontiunceil  when  it  is  tilled  vvitli  foinl. 
In  some  instances  the  exaggerated  i>eristalsis  is  felt  by  the  patient 
as  a  slightly  jiainful  contraction.  In  other  instjiuces  it  is  not  per- 
ceptible to  the  patient.  Peristaltic  restlessness  of  the  stomach  is 
usuidly  found  iu  tlilated  stounu-hs  MJth  obMtinictiou  of  the  pylorus. 
Here  it  signifies  the  effort  which  the  sti)inach  makes  to  overcome 
the  undue  resistance  which  the  contents  find  in  passing  through  the 
stenoHod  pylorus.  In  rare  instJiuces  peristaltic  restlessness  of  the 
st4>miu*li  may  occur  alone  without  any  oljstructiou  of  the  pylorus,  in 
that  c;iso  Iteiug  a  jiure  neurosis.  Kussmaul  has  descrilMnl  two  such 
cases  of  nervous  origin.  I  have  hA<l  tlie  op]>ortunity  of  observ- 
ing eight  cjises  of  f)eristaltic  restlessness  of  the  stomuch  in  stenosis  of 
tlie  {ivlonis  (seven  cases  of  («auoer  and  one  case  of  l>euignant  stenosis) 
and  only  one  case  of  nervous  origin.  The  hitter  was  in  a  man, 
forty-two  years  old,  whr>  presented  distinct  symptoms  of  neuras- 
thenia and  complained  of  a  moving  cramit-like  sensation,  wliich 
usually  apfiearcd  soi>n  after  meals  in  the  gastric  region  and  lasted  for 
half  an  hour  or  longer.  On  inspe<'tiug  his  alxlomeu  half  au  honr 
after  a  small  meal,  small  ^  mountainous  waves"  could  l»e  sei>n  moving 
from  left  to  right  over  the  gastric  region.  In  this  C4ise  the  gnuiter 
cun'aturo  of  the  8t4^mach  ext<^nded  to  one  finger's  breadtli  above  tlio 
navel  (gastii^iijiphauy)  and  the  stomiu'h  was  usually  found  ompt.\ 
one  and  a  half  hours  after  a  test  breakffist. 

Tlie  fnuiftut'iit  of  this  affection,  if  associaliHl  witl»  pyloric  tiliKinic- 
tion,  must  )»e  direoteil  against  the  latter  primary  trouble.  In  cases 
of  neurotic  origin,  our  therai>eutio  measures  will  have  to  be  ilirect«sl 
afOiiiist  the  nenous  system.  Massage,  hydrotherapy,  electricity 
(percutaneouH  or  intragastric  faradization),  change  of  climatic  and 
sttrronndings  will  frt»<|ueutly  prove  useful.  lisrger  doaes  of  potaa- 
sium  l)roniide  and  codeine,  either  alone  or  with  bellmlouua,  are  often 
bttueticial. 
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Aj*tipebistai.tic  Restlessness  op  the  Stomach, 

Glax,  Schiitz,  and  Caliu  have  described  ciises  in  wLieli  the  wavea 
over  the  stomacli  moved  from  right  to  left,  and  they  therefore  do- 
si^atdd  this  condition  as  "  auti[>eristaltic  reatlesaness  of  the  stom- 
ach/' Gliix's  case  wiw  of  neurotic  origin.  In  making  the  diagtittsis 
of  peristidtic  or  autii)eristjiltic  restlessness  of  the  stomach  it  is  of 
the  greatest  iin[M)rtance  to  determine  that  the  visible  waves  originate 
Tvithiu  the  stonuwli  uiid  not  in  tlie  intestines.  Peristaltic  and  anti- 
jierisUiltic  movements  of  th<^  snudl  intestines  are  frequently  c»bserved 
and  can  easily  be  distinguislied  from  motions  of  the  stomach  by  the 
forms  presented  by  tlu^  wuvps.  If  they  ongiimte  in  the  small  int4^s- 
tiufts,  they  are  (»f  small  cnlibro  (sausnge-like)  and  ai-e  seen  moving  in 
different  directions  and  over  different  regif>us,  vihWe  the  waves  pro- 
duced in  the  stomach  are  almost  always  cpiite  large  (l»ftud-si/.e)  and 
always  move,  if  i>eristaltic,  from  left  to  right,  if  antiperistaltic  from 
right  to  left,  in  the  npi>er  jwirt  of  the  abdominal  cavity. 


iNCONTINESnA  PvUiRI    (LncONTDJENOE  OF  THE  PyLOBUS). 

luc/mtinenc^  of  the  pylorus  was  first  described  by  L.  de  Sere  '^* 
and  later  by  Ebstein."'  The  pylorus  may  be  incomjmteut,  first, 
when  unyielding  neojihismH  involve  this  pijrtion  of  the  Htomiu'h;  sec- 
ondly, when  the  i)yloric  sidiincter  is  in  an  atonic  condition,  i.e..  when 
the  pylorus  is  apparently  always  o|>en  by  reason  of  some  nervous  de- 
rangement. Eljstoiu  diagn'wes  an  incontinence  of  the  pylorus  if  on 
inflating  the  stomiich  with  air  the  latter  rapidly  passes  into  the  intes- 
tines, so  that  it  b<jcome8  imjtossible  to  fill  the  organ  with  gas.  lu- 
8t**jwl  i)f  the  sttmiach,  the  small  intestines  then  l>ec<^me  tilled  with  air 
and  give  tympanitic  rounds  on  percussion.  Ewald  justly  doxd^ts  the 
exactness  of  this  diagnostic  means.  He  has,  indeed,  never  olwervwl 
tins  symptom.  In  all  the  easett  in  which  he  had  distended  the 
stonnich  to  its  utmost  extent  with  air,  he  could  never  demonstrate 
that  the  air  passed  into  tho  intestines.  Whenever  the  tension  be- 
came too  grnat,  tlie  air  always  escaped  upwards  throngh  the  c^nlia 
with  enn-tiition.  My  own  exi)erienoe  coiiu-ides  with  that  of  Kwald. 
lucontiuenec,  or  ratlier  n^laxation  of  the  pylorns,  is  a  rare  condition, 
ami  we  are  able  i^^  re<'ogni/e  it,  not  so  much  by  the  fact  that  fo<Ml  an<l 
gas  pass  from  the  stomach  into  the  dutHh^num  nion«  rapidly  than 
normally,  as  l>y  the  regurgitation  of  intestinal  contents  into  the  stom- 
ach. The  presence  of  i]\o  latter  c^mdiiiou  is  shown  by  the  fact  that 
(Ui  wiushing  out  the  stomach  in  the  fjistiug  condition,  abuost  alwavs 
D3ore  or  less  Iai*ge  (juantitien  of  iutt^tiual  juice  and  es|ieeiall,v  of  bile 
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appear.  While  the  uccanioual  regui'gitatiou  of  intmitiuiil  Beoretioti 
into  the  Htoznach  may  occur  as  a  conseqaence  of  irritatiou  ciuised  by 
the  tnlie  when  hivaye  is  applied,  »till  the  tpiaiitity  of  tlit*  intpstiiutl 
juice  is  always  small.  lu  incoutiuence  of  the  pyloruH,  the  rjuautity 
of  regurgitated  luteHtinal  juice  and  bile  is  cousiderable  aud  idwnys 
preseut  in  the  fasting  condition  at  each  washing nf  the  stomach:  but 
soiuetiinea  also  if  the  contents  of  the  organ  are  withdrawu  one  lunir 
after  the  test  bretikfast  or  three  to  four  hours  after  a  test  dinner. 
Wliether  the  condition  in  which  tlie  ntoruach  Iwvonn^s  empty  tnon> 
rapidly  than  normally  is  Uy  Iw  refemxl  to  a  relaxation  of  the  pylorus, 
or  to  an  increased  motor  function  (hy  iicrproehoreeis)  of  the  organ, 
is  still  undecide*!.  In  most  instances,  however,  it  seems  to  me  that 
the  latter  fm*tor  is  the  more  pndiable.  I  have  obsened  two  wises  of 
relaxation  of  the  pylorus,  aud  both  have  been  treateil  by  intragastric 
fanulixation  with  gtxMl  results. 

Pylorospasmus. 

A  spasmodic  cruitnu'tion  of  tlie  pylorus  without  organic  disease 
hoH  Ijeen  descrilxid  by  Beutejac.'"    He  rejHjrts  the  following  case: 

A  man,  5*3  years  old,  swallowed  a  glassful  of  kerosene  by  mistjike. 
After  this  accident  he  was  troublecl  with  intense  jwiins  in  his  epigas- 
tric regicm,  but  never  vomited  bhHnl  nor  did  he  pass  blcMMl  with  his 
movements.  At  the  end  of  eight  moutlis  there  was  incessant  vomit- 
ing and  the  dilate<l  stoumch  extendtnl  l»elow  the  navel.  Stenosis  of 
the  pylonis  was  diagnose<l,  aud  Richelot  jM?rforme<l  an  exploratory 
laparf>toniy,  but  found  the  pyloms  perfectly  smooth  and  normal. 
The  reNult  of  the  examination  during  the  operation  proved  that  the 
pylorus  wus  only  s]>asmf*dically  contracted.  The  o|»eration,  however, 
hail  the  ivsult  (hat  the  patient  cejised  to  suffer  from  vomiting,  which 
must  be  ascribed  merely  to  the  suggestive  effect  of  the  procedure. 

Pylorospasmus  is  frequently  found  in  association  with  ulcer, 
either  of  the  pylorus  or  of  its  immediate  neighlx>rhood.  and  must 
then  be  considered  as  a  reflex  neurosis.  The  symptoms  produced 
resemble  in  most  instances  a  real  stenosis  of  the  pyloms;  and  if 
several  attempts  Uj  improve  the  condition  have  totally  failed,  then 
surgical  interference  must  be  resorted  to.  Bouveret  states  that 
p\lorosptisuius  frefiueutly  twcurs  in  cases  of  by  perchlorh \  dria  and 
esiHMrially  (»f  hy]>erse<^n*tion.  Tlie  fact  that  in  these  cases  tlie  pyloric 
region  is  sometimes  found  to  be  i>ainful  and  very  tender  on  pressure, 
Bouveret  refers  to  an  undue  spasmcMlic  contraction  of  the  pylorus. 
1  must  sjiy  that  this  syMipt(»m  alone  is  not  sufBcieut  to  warrant  the 
assumption  of  pylorospasmus.  The  pains  which  are  felt  more  to  tlie 
riglU  siile  may  lie  caused  by  the  undue  irritation,  which  too  Hcid 
chyme  exerts  during  its  i>jissage  through  the  pvlorus. 
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Atony  of  thk  Stomach. 

Synnmjms. — GtiHtric  inHnfficicncy  (Rosonlxvch) ;  luyai^iljeDiA  ven- 
iriculi  (Boas). 

Atouy  of  the  sUjiuach  (lesij^at^s  n  cnndition  in  wliich  tlie  djuhcu- 
lar  actiou  of  the  orgau  i»  retiirded  ftuil  weakoneil.  It  occm-s  (it^ 
quently  as  a  complication  of  many  digentivo  diHortlers,  and  also  of 
ot]ier  diseases  wliioli  greatly  weaken  tho  constitution.  TLus  we  find 
it  accompanying  chronic  gastiie  catarrh,  hyi>erchlorhydria,  nenras- 
tlienia  gastrica»  tnl)erculoftis  of  the  Inngs,  grave  heart  affections,  and 
the  like.  Honietiuies,  however,  this  condition  exiats  aa  a  primary 
neurr>His. 

In  all  those  iuBtances  in  which  atony  exists  as  an  additional  phe- 
nomenon to  the  main  atlection,  tho  Kymi)toms  of  atony  will  1h»  over- 
shadowed, and  only  those  of  the  principal  trouble  will  be  apparent. 
If  it  exists  alone,  tlio  following  cliaract*>ristics  are  fiiM|uently  present: 
An  nnconifortable  feeling  of  fulness  ai)j>ear8  after  meals;  often  there 
is  emetatiou  of  gas;  tho  a]>]M*tite  is  diminished;  heatlaches  and  con- 
stipation are  frequently  present. 


The  diagnosis  is  established  if  the  aljovo-descrihed  8ym|>ttiujs 
exist  and  the  following  ]>oints  can  bo  found  on  examination ; 

1.  The  splashing  sound  is  easily  pHwlnced  in  tlie  gjwtric  region, 
even  if  the  stomach  contikius  only  a  small  quantity  of  chyme  or  liquid. 
Aa  a  rule,  the  area  over  which  tho  splashing  sound  ciui  l>e  produced, 
exUMi<1s  from  the  margin  of  the  rilis  on  the  left  side  to  the  umbi- 
licus or  M^mowhat  below  it. 

2.  Six  to  seven  hours  aft^n*  Leube*s  test  diimer,  the  washing  out 
of  the  stomach  reveals  the  pr(.*senco  of  a  nitiruorless  cimsiderable 
quantity  of  chyme;  but  tho  stomach  is  foiuid  empty  in  the  morning 
in  the  foisting  conditi<in. 

3.  On  tilling  the  stomach  with  water,  the  greater  curvature  will 
descend  lower  and  lower  as  water  is  added.  This  sympt^im,  however, 
which  has  l)eeD  descril^ed  by  Pacanowski  and  Boas,  is  not  ooDstant 
and  therefore  not  reliable. 

The  prognosis  of  atony  ^)f  the  stomacb  is  not  l)ad,  as  the  affection 
is  i|uite  amenable  to  treatmeul. 
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Trcah/irnt. 

A  bvgieoio  way  of  llTiii^  and  a  strengtlieDUig  rey<ime  ahoulti  Ih> 
advocated.  Too  luuch  lirain  work  should  be  forbidden;  and  vlenly 
of  outdoor  exercise  and  frequent  bodily  ablutions  are  to  be  enjotued. 
Blow  eatiu|<  and  thorough  mastication  of  the  food  are  of  the  ^rcat^^st 
importance.  The  ((uantity  of  fluids  should  be  restricted.  Not  mtvro 
than  from  one  to  one  and  one-half  quarts  of  liquid,  includiug  ten. 
coffee,  milk,  and  soup,  should  be  given  daily.  As  a  rule,  it  is  best 
to  have  the  patient  take  five  meals  a  day.  The  diet  should  consist 
of  light  solid  focnl  (bread  and  butter,  eggs,  mashed  and  l»akod  in»ta- 
toes,  farina,  hominy,  soup  with  vermicelli),  tender  meat  (tenderloin 
steaJi,  lamb  chojts,  roast  beef,  chicken,  squab),  fish,  oysters;  spin- 
ach, nwiMinij^w,  green  peas,  carrots;  t«\a,  coffee,  or  cocmmi  (witli  migar 
and  milk)  iu  small  qimntities;  a  small  quantity  of  beer  or  ale.  Of 
medicaments  strychnine  ranks  highest.  I  frec^ueutly  give  tincture 
of  uux  vomica  and  fluid  extract  of  conduraugo,  of  each  twenty  dro|is 
three  times  daily.  The  admiuistration  of  ferratiue  0.5  gm.  three 
times  daily  may  also  frequently  be  found  useful. 

Electricity,  especially  intragastric  farad iziition,  seems  to  me  to 
be  of  the  greatest  value,  in  order  to  strengthen  the  muscular  appa- 
ratus of  the  stomach.  With  regard  to  lavage,  I  ooncur  with  Booh 
that  its  use  is  not  indicated  in  thin  affection. 

The  conHti])ation,  which  is  so  freijueutly  present,  is  best  treated 
by  having  tlie  |>atient  partake  of  plenty  of  green  vegetables,  brown 
and  Graham  bread,  and  plenty  of  fruit ;  he  should  l)e  instnu^ted  to  go  to 
the  closet  in  tlie  morning  always  at  the  same  time.  If  tliese  menns, 
however,  do  not  suffice,  then  I  fre<jnently  order  the  following  pills: 

B  Podophyllin 0.3 

Cxlr.  nuc.  vom., 

Kxir.  fab.  calmb.,       .......  aaO.5 

Extr.  gcntiAn. 

PuIt.  gl/cyrrkfzK oaq.H. 

M.  cl  ft.  i>il   No.  30.     8.  One  pill  Iwict  a  «liiy. 

Instead  of  this  pill  fifteen  to  twenty  drops  of  the  fiuid  exit«ct  of 
cascara  sagrada  may  be  given  twice  daily. 

Secretory  Neuroses. 

The  eKisteuoe  of  secretory  nerves  governing  the  ghindulnr  secre- 
tion of  the  stomach  is  generally  accepte<l  fus  a  fact,  althougli  tliey 
have  not  as  yet  Ijeen  eii)eri mentally  demonstrated  beyond  a  <lnubt. 
Several  physiologioal  facts  speak  in  favor  of  this  view :  A  piece  of 
moat  h«*ld  Itefore  the  pytm  of  a  dog  pn^vide<l  with  a  gastric  fistula 
producee  a  flow  of  gastric  juice.     The  same  phenomenon  has  bevu 
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oliiicrvefl  by  Bicbet'"  iu  tbe  cane  of  a  man  witb  a  gaHtric  fistula. 
Fear  and  ^reat  anxiety  bave  a  deiiressing  effect  on  tbe  gastric  uecre- 
tioo.  Tbeae  facts  clearly  sbow  tbe  influence  of  nene  centres  witbin 
tbe  brain  u{>on  tbe  gastric  secretory  function.  Tbere  must,  bowever, 
uudoubtedly  exist  some  nerve  apparatuses  witbin  tbe  stomacb  itself 
wbicb  regulate  tbe  secretion;  for  after  section  of  tbe  vagus  and 
syiii])atbetic  nen*es  supplying  tbe  stomacb,  tbe  latter  organ  will  con- 
tinue tf)  prrxluce  its  ordinary  secretion  uinm  tbe  applicatir>n  of  an 
irribint.  As  in  tbe  neuroses  previously  considered,  condititms  of  in- 
crease<l  and  decreased  functions  exist  also  in  tbese  cases. 

After  baviug  described  tbe  functional  disorders  of  secretiou  under 
s[»ecial  cbapters  (bypersecretion  and  acbylia  gastrica),  we  neo<l  say 
bere  only  tbat  in  most  instances  tbcso  affections  arc  of  nervous 
origin,  (?itlier  p^jtoimtbic  or  of  a  reflex  nature.  Tbis  latter  tboory 
lias  l>een  f^specinlly  appreciated  by  Cbarles  G.  Stockton,'*'  of  Buffalo. 

Frwjuently,  bowever,  disonlers  ot  secretion  may  secondarily  ac- 
company primary  neuroses;  tlius  t;d>es  dorsalis  and  otber  spinal 
lesions  are  fre^juently  associated  witb  bypercblorbydria  and  also 
witb  periiulic  g*istrosuccorrb<fia. 

Neurastbenia  and  bysteria  may  }h*.  complicatc^l  witb  eitber  byjier- 
cblorbydria  or  byiMxrblorbydria  or  acbylia.  Tbe  symjttoms  wbicb 
tb'»se  secr('tf>ry  disturbances  evoke  are  tbe  same  as  if  tbey  were  tbe 
primary  affections. 

Hypocblorbydria  of  nenous  origin  is  sometimes  met  vitb  with- 
out the  association  oi  otber  nervous  symptoms,  and  it  is  then  <iuito 
ditHcult  to  establish  the  diagnosis  l>etween  this  affection  and  gastric 
catarrh.  Alwence  <»f  tenderness  on  pressure  in  the  g;ustrio  region  an*! 
a  perfectly  dean  tongue  point  rather  to  the  presence  of  a  neurosis. 
Knd(h'n  changes  in  tlie  condition  of  the  gastric  secretion  speak  like- 
wise in  favor  <if  a  neurotic  character. 

Nekvoi's  Dyspepsia  (LcuIm'). 

I'ndt'r  th<^  name  of  nervous  dysi>epsia  (neurasthenia  gaslrica  of 
Kwahl)  JjtMilM"  '■'  originally  d«»scnl>ed  a  couditi<m  of  manifold  sul>- 
jiM'tivo  synipt'tnirf,  wiiich  ajUM^ar  during  the  act  of  digestion,  Imt 
wiihnnt  any  abnormal  contlition  existing  in  the  organ  which  could 
objectively  l»c  ]»roven.  All  casos  in  which  dysp*»ptic  symptoms  ex- 
isteil  and  in  which  after  a  test  dinner  hydrocldoric  acid  was  detected 
and  the  organ  was  found  empty  seven  hours  after  this  meal,  Leube 
diagnosed  as  nervous  dysjM^psia.  Later,  when  attem|>ts  were  made 
tft  estimate  the  degree  <if  acidity  <|uantibitively,  all  tbe  cases  of 
by|M»rchhirhydria  bud  to  b«'  sei)arated  from  this  condition.     For  here 


BKCSBTOKY  NEFROHEH. 


853 


i!ie  subjective  coiuplMints  of  the  imtieuto  could  be  referred  to  tlie 
Hbiiorinul  couditiou  oxiHtiug  iu  the  luidue  sfH^retitiu.  Nervons  dvs- 
jkHjiHia  uiav  Iw^at  1m?  oliaracterizod  by  the  exiHtenc©  of  inunifold  clinical 
8,viuptoiUd,  uiUiont  any  organic  lesiun  whatever. 


The  diseaue  aji|»eurB  mure  frtH|ueutly  iu  lueu  thau  m  woiueu. 
Altli<iuj(h  it  may  occur  ut  the  most  diverse  a^es,  still  the  years  U*- 
twcvij  thirty  aud  forty-Hve  show  the  |p'eate«t  frequency.  Maii\  di'bili- 
tatiug  conditions  ^ivo  rise  to  the  development  of  this  trouble :  chloro- 
sis, hiu^  troubles,  gi'ipi>e,  malaria,  abnormal  comlitions  of  the  genito- 
urinary or>;ans,  sexual  excess,  excessive  use  of  tolwicco  jind  alcohol 
]>rtMliHpose  to  this  affection.  Organic  troubles  of  the  st^iiuach,  snob 
as  uliNT  or  chronic  gastric  catjirrh,  may  also  give  rise  to  this  com- 
lilication.  It  is  hardly  necessary  to  sjiy  that  Ixith  neurasthenia  aud 
hysteria  are  often  coni|tlicjite<l  with  ner\'ons  dysitepsia,  or,  Hi>eaking 
more  correctly,  the  ner^'oua  dys]>epsia  in  reality  forms  a  part  of  these 
two  couditious. 

SymjUomattdtHjif, 

The  api»etite  ia  generally  irregular  and  capricious.  Sometimes 
it  is  increused,  more  fi^e^piently,  however,  it  is  lessened.  The  tongue, 
M  a  rule,  is  clean  and  only  wcjisioimlly  slightly  c<>ated.  Very  8<xin 
after  a  mead  various  symptoms  apiNtar;  slight  pains  iu  the  gastric 
region,  frequent  l}elching.  sometimes  an  irresistible  desire  to  slec^ji, 
(Kvnsifmally  a  feeliug  of  burning  iu  the  head,  es[w*<'ially  in  the  fore- 
heail.  All  these  disiigrecjiblo  sensations  frequently  last  as  long  as 
there  is  food  iu  the  stomach.  Sometimes,  when  the  stomach  is 
empty,  a  weak  feeling  and  slight  dizziness  overcome  the  ]uitient  so 
that  Ihere  is  really  no  time  whatever  during  which  the  patient  fnels 
jierfectly  well  and  enjoys  the  sensations  of  a  healthy  iierson.  This 
explains  the  marked  depression  existing  in  these  patients.  Most  of 
tliem  look  at  everything  from  the  darkest  point  of  view,  and  any 
small  inconvenience,  which  would  hardly  be  iiotice<l  by  a  healthy 
pers«>n,  may  give  them  groat  anxiety  aud  fear.  At  first  the  nutntiftu 
of  tlie  body  appears  to  be  in  good  condition.  But  s<K>ner  or  later  the 
piitient  Itegins  to  lose  in  weight,  the  sleep  is  also  very  soon  imi)airod| 
anil  all  the  symptoms  are  aggnivated. 

Besides  the  gastric  symptoms  there  are  also  manifold  symptoms 
which  refer  to  the  intestines.  Sensations  of  fulness  or  of  tension, 
Mu\  sttmetiujes  also  pain,  are  exjwriencetl  in  different  regions  of  the 
abdumeu.     Fre(|uently  these  abnormal  sensations  are  caused  by  an 
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nucumuLiitiou  of  gat)  io  the  inteHtinal  tract  aud  relief  i^  felt  after  the 
pikSHini^  of  flatuB.  The  bowels  are  almost  alwa.vs  constipated.  The 
luoveiuents  Hometimed  a])[>ear  in  the  form  of  Bmall  IuUIh  and  occa«iou- 
ally  in  the  form  of  a  very  thin  lon^  cylinder  tlje  size  f»f  a  (|uiH.  TJio 
latter  is  always  the  result  of  the  spasmodic  form  of  constipation. 
DiarrhcpA  is  very  seldom  met  with  in  this  discaHc. 

Burkhart'"  has  described  the  existence  of  certain  ]>oiut8  in  the 
alxlomen  which  are  painful  to  proHsure,  and  l>eliGves  tliem  to  be 
characteristic  of  this  affection.  Levon  '"  likewise  attributes ^^reut  im- 
portance t-o  the  ap}»earan(«  of  thp«n  ptiinful  HiM)ts,  wliich  he  ascribf« 
tt>  an  irritation  of  the  sohir  plexus.  He  describes  three  such  pain- 
ful areas,  one  irameiliately  below  the  ensiform  procejts,  the  othei's 
near  the  navel,  esj>eoia]Iy  t(^  the  left  of  it.  Ewald,  Eichter,  and 
Bouveret  are  of  the  opinion  that  this  sympt^»m  is  l>y  no  means  char- 
acteristic of  nervous  dyspeitsia,  as  they  have  met  with  cases  of  tlte 
affection  in  which  no  such  paiufid  points  could  be  found.  The  con- 
dition of  the  (gastric  juice  does  not  present  anything  characteristic  of 
tliis  affection.  Fre<|ueutly  the  juice  will  l>e  found  normal.  Some- 
times the  degree  of  acidity  will  be  diminished  and  occasionally  in- 
creased. In  many  cases  the  condition  of  the  gastric  juice  will  reveal 
manifold  variations  from  time  to  time.  I  rjuite  agree  with  BoTiveret 
that  more  frequently  a  diminished  acidity  is  met  with  in  this  affeo- 
tiou.  If  the  affection  has  l;i«ted  quit©  a  while,  atony  of  the  stomach 
is  usually  present.  In  women  enteroptosis  very  fi-equently  occurs  aa 
a  complication.  In  both  sexes,  but  more  fretpiently  in  the  female, 
membranous  colitis  may  develop  in  consequence  of  the  high  degreaj 
of  cousti]>atiou  and  of  the  irrit^ition  of  the  colon  through  scybala. 
Besides  all  these  sympt^^ms  which  refer  to  the  digestive  tract,  mani- 
fold nervous  symptoms  usually  occur:  hea^lache,  insomnia,  ]>aiu8  in 
the  back,  fre*iuent  emissions,  sometimes  imix>tence,  vertigo,  palpita- 
tions of  the  heart  after  slight  exertions  or  after  meals,  extreme  feel- 
ing of  weakness,  loss  of  energy  and  ambition,  etc. 

The  |>rogn(Ksis  of  nennvsthenia  gastricA  is  (piito  uuc«^rtihin.  Cases 
of  a  slight  nature  may  sometimes  resist  the  best  kinds  rif  treatment 
for  a  l<»ng  time.  On  the  father  hand,  cases  of  a  severer  nature  may 
reiulily  yield  to  rational  treatment.  The  duration  of  the  disease  can 
very  seldom  he  foretold,  and  although  life  is  not  dinn'tly  endangen^d, 
still  instancoji  of  fat^il  issue  even  without  ap(>arent  complicatians  have 
\h}cu  reported  in  literature. 


Symptoms  of  genera!  neurasthenia  and  tboae  attributable  espe- 
cially U^  the  digestive  tract  without  the  existence  of  a  real  organio 
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trouble,  will  establish  the  JiagDOAis.  Tlie  priucipal  characteristic  of 
this  affectiou  is  tLe  lack  of  proportion  between  the  multiform  com- 
plaintH  and  the  rtisalts  objectively  found  in  an  exaiiiitiatiou  of  tlio 
digestive  organs.  Another  |Mjiut  of  value  is  Uie  cin-iiiuHUiuru  iLiit 
different  kinds  of  food»  even  indigestible  sul:»8tauces,  dn  not  seem  to 
aggravate  the  condition,  nor  d<x>8  very  llt^Lt  focKl  ameliorate  it»  while 
changes  of  climate  or  sarrnnndings,  or  Rometirnes  pleaRiuit  newH  and 
the  like,  may  suddenly  check  all  the  unpleasant  sensations  for  a 
considerable  time. 

Differentiid  l>iaffnotn$» 

Neurasthenia  gastrica  may  occasionally  lie  confounded  with 
chronic  gastric  catarrh,  ulcer  of  the  stomach,  or  cancer,  the  mt)ri« 
«»  as  all  those  organic  affuctions  of  the  stomach  art)  fn-fpnuitly  as- 
sociated with  nervous  symptoms.  Tlie  following  points  will  serve 
to  differentiate  between  neurasthenia  giustrica  and  the  affections  men- 
tioned: In  neurasthenia  gastrica  the  neiTous  symptoms  (n-ferriiig 
to  the  stomach  and  to  other  diHlaut  organs)  jtlay  the  most  impoiliint 
part.  While  the  different  complaints  are  connected  more  or  less  with 
the  digi^tivo  tnict,  the  tpiality  aud  <]uantity  of  finMl  do  not  sot^m  t*> 
be  of  great  importance.  Sudden  cbangea  in  the  cimdition  of  the 
|*atient,  who  feels  entiwly  well  for  a  few  days  and  then  again  utterly 
disabled,  are  characteristic  of  neurasthenia  gastrica.  Chronic  gas- 
trie  catarrh  will  l»o  easily  recoguizetl  by  the  ctmstancy  of  the  8ym|H 
toms,  whit'li  are  aggravate<l  by  errors  in  diet  and  by  the  condition  of 
tlie  g;istric  8e<;retion  (dimiuished  acidity,  large  ciuautity  of  muciu«, 
etc.).  In  ulcer  of  the  stomach  we  shall  always  find  some  of  the  char- 
acteristic iMJtnts  (circumscribed  iMiinful  sy^ot,  vr)mitiug,  hrematemcHis 
or  mola^na.  pains  after  the  ingestion  of  footl,  as  a  rule  very  intense). 
•As  is  well  known,  however,  on  nicer  may  exist  without  any  of  these 
characteristic  symptoms  and  it  therefore  liecomes  very  difficult  to  ex- 
clude its  pn^sence,  the  more  so  as  neurasthenia  gastrica  may  com- 
])licata  this  affection.  To  est^iblisli  the  differential  diagnosis  l)rtween 
neurastlienia  gastriai  and  cancer  of  the  stomaclt,  it  is  often  necessary 
<*>  have  the  jiatient  under  olwer^ation  for  (juite  a  iM'ricxl  of  time. 
Whenever  there  is  a  tumor  or  other  distinct  symptoms  of  cauct*r,  it 
is  easy  to  recognize  the  cancerous  affection.  If.  however,  markeil 
symptoms  are  absent  (during  the  first  period  of  the  dinoise),  thn 
differential  diagnosis  w  difficult.  In  cancer  of  the  stomach  them 
will  also  l)e  some  relation  l>etween  the  qoality  and  quantity  (tf  the 
iugestii  and  the  existing  disturbanoea.  Moreover,  in  cancer  of  the 
Ktf)mtich  there  is  progressive  aggravation  of  the  trouble,  while  in 
neurasthenia  gastrica  the  condition  may  remain  stationary  for  a  long 
|icriud  of  time. 


850 


EIXHORN  — DISEAfiES  OF  THE  BTOMACB. 


Treatmetd. 

lu  all  cases  where  some  connectioQ  is  fonnd  between  this  affection 
null  (jtLer  existiiiK  ailments,  the  treatment  munt  be  dii-ected  a^aiuHt 
the  hitter.  If  neiirusthenia  gastrica  exists  alone,  then  therai»cutic 
ineaus  must  be  resorted  to  which  will  strengthen  the  entire  nervous 
aysteni.  Change  of  tilinnit^,  outdoor  life,  entire  relief  from  bnsiuesB 
cfu'es,  are  of  great  iuiiK>rtauce,  and  Hoinetimes  sufficient  to  cure  the 
patient.  The  diet  should  ho  ain]>Ie  and  it  is  of  importanee  to  impress 
uiK^>n  the  patient  the  necessity  of  taking  I'lenty  of  food.  As  to  the 
digo-stihiiity  of  different  kiudn  of  fo<xl  in  this  affection,  the  patient's 
own  judgment  and  exi>erience  are  the  best  guides  to  follow.  C'oudi- 
numLs  should  bo  takou  moderately  and  the  use  of  wiiio,  tt-'a,  ctiffee, 
and  Ix^er  in  small  quantities  is  allowable.  In  patients  who  Imve 
gi'oatly  emaciated,  W*^ir  Mitchell's  rest  cuie  is  often  followeil  by  the 
best  results.  The  direct  means  which  servo  to  strongthou  the  nervous 
system  are  the  following:  1.  Hydrotheiapeutic  metisurcs  of  a  mikl 
nature  (wet  cold  pack,  lidiewarm  sit/  bath) ;  2.  Massage  of  the  entire 
botly;  to  which  rti>ocial  massage  of  the  alwlomeu  may  be  added;  3, 
Electricity;  general  farudiwttion  of  Beard  and  Rockwell— the  j>atieni 
sits  barefooted  on  a  large  plate  electrode,  while  the  fither  electrode  is 
passed  by  the  physician  over  the  chest,  bmrk,  and  extremities;  the 
electric  Ijath;  4.  Both  sleep  and  rest  should  \m  accorded  tothe  j»a- 
tient  in  a  largo  degree.  While  gymnastic  exercises  are  beneficial, 
they  shotdd  never  be  indulged  in  to  such  an  extent  as  to  tire  out 
the  patient. 

With  reference  to  the  local  treatment  of  the  stomach,  the  gastric 
douche  hfts  Ix^en  recommend«Hl  by  Mnlbranc  and  lately  by  Rosen- 
heim, In  a  few  cases  I  have  ap[>lied  the  gastric  Himiy  with  similar 
good  results.  As  regards  medicaments,  the  bromides  are  of  the 
greatest  im^tortance. 

I^  AnmionU  brnmMI, 

Btxiiibruiiiuli fi&t.O 

M.  f.  pulv.     D.  lu  chart.  No.  20.    B.  Ouo  powder  twice  dnily  in  milk 
or  ill  wutor. 

The  use  of  the  different  tonics  (iron,  arsenic)  is  frequently  in- 
dicate<l.  Levioo  or  Rtjncegno  water  (one-half  to  one  tablespoouful 
three  times  daily),  ferratiue,  Gude's  peptomangan,  Dietrich's  [}epton- 
ate  of  iron  are  also  in  place.  In  cases  in  which  the  anorexia  plays  a 
dominant  part,  tincture  of  uux  vomica  (ten  drops  three  times  daily) 
or  (»rc\innm  liitHioum  (2  dgm.  in  wafers,  three  times  daily)  shonld  l>e 
administered.     Insomnia  will  often  have  to  be  remedied  by  the  usq 
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of  eithor  t'bloral  liy<lrat4*.  sulpboual  ri.''>i*^  2  gm.)j  *»r  irional  (1  ta  2 
gin.). 

The  bowels  flhonlil  l>o  regnlnted  iwcunlin^  to  the  nilfsgivpii  in  tUo 
chapter  on  chrouic  gastric  caUirrh.  A  Hojouru  iu  tbe  inountjiiii^  or 
in  Rumo  wat6riDg-p1uc(>  baring  raibl  ferrngiuoas  aprings,  Kticb  hh 
KlHt»^r.  Franzf^nHlmil,  Pyrmont.  or  aalines,  such  ;us  Enw,  Wiesbaden. 
jukI  Kissiugen,  may  l»o  nH'oiuiapnded,  wliilo  tlie  imrgative  waiters  of 
CarlslMul  Aud  Marieuhnd  Bbould  be  avoided. 


THE   CONDITION'  OF  THE    STOMACH    IN    DISEASES 
OF   OTHER   ORGANS. 


I 


Gastric  symptoius  are  found  in  alnn.>st  all  known  diseases.  Every 
ronstitutifuiJil  anomaly  and  every  Itx^alized  disease  of  any  organ, 
feV»rilo  and  afebriUi  processes,  are  all  more  or  loss  complicjitiil  witli 
disturbances  of  the  digestive  organs.  The  digestive  symptoms  iu 
all  these  conditions,  however,  are  dependent  nyum  a  general  disturb- 
auce  of  the  entire  organism  and  an*  nut  duo  to  real  aflWtions  i)f  lh»i 
digestive  organs.  They  are  therefore  always  <lisctLHsed  iu  the  symp- 
t^fiiiatulogy  of  tlie  different  diseases.  In  the  following  we  shall 
brietly  descriln^  the  comlitiou  of  the  Btomm*h  in  several  organic  ilis- 
easeB  of  other  organs,  wliereiu  the  gastric  symptoms  play  a  predomi- 
nant part.  In  fact,  iu  many  cases  it  is  ipiit**  diflicuU  b*  rectignize 
the  socftnthiry  natui^o  of  the  gastric  trouble,  the  primary  diseaHe  giv- 
ing so  few  and  uuim[K)rtaut  syiniitoma  that  it  is  easily  overlooked. 

Tultcrcnlosis  of  the  Lungs, — As  is  well  known,  in  pulnumary 
tul>erculoKis  the  symptoms  of  the  gastru-intestiual  tnwt  an*  fre- 
(jueutly  very  pronounced  and  very  difficult  to  manage :  often  there 
exist  loss  of  api»etite,  disagreeable  sensations  after  meals,  l>ek'hing, 
bad  taste,  coustii>ati(kU  alternating  with  dinrrlioia.  and  last,  but  not 
If.ast,  severe  aud  obstinate  gastralgia  as  well  ns  enb^ntlgia.  Whih:) 
those  giistric  symptoms,  as  a  rule,  ap|>ear  when  the  tulK'icidous  pnx*- 
»^s  in  the  lungs  is  already  qnitci  advjiucetl,  fH-cjisionally  they  may 
exist  long  lx>fore  there  is  any  evidence  of  a  real  lung  trouble.  While 
the  imtliologind  anatomy  of  the  stom;wh  in  tid»ercuh»us  patients  has 
Ifceen  examined  by  \V.  Fenwirk,  who  found  well-marked  evidence  of 
gastric  catarrh  iu  eleven  out  of  fifteen  coses  of  phthisis,  tlie  functions 
of  tlie  stouuudi  in  this  afT^vtion  have  bf*en  studie*!  by  R<wenthid, 
Edinger.  Klem|K»rer  and  Sclietty,  I3rieger.  Hildebrandt.  Ininiermunu, 
and  myself.  My  own  conclusions,  which  well  harmonize  with  th«>su 
of  most  of  tlie  writers  just  mentioned,  were  published  in  the  McdictU 
Record  of  May  4, 1889,  and  are  as  follow*: 
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1.  Amoii^  the  fifteen  ca^ett  of  phthisis  pnlmonam  esamined,  free 
li  V I Jri^y.-hiori':  acid  wa.^*  abeent  only  in  two  i  No«.  14  autl  lo  - :  in  a  tiiinl 
jiatieiit  >Xo.  11  •  the  hydrochloric  acid  was  wantin^^  bnt  once,  and 
wa.4  jtTfT^f-ut  at  two  other  examinatioii:>(:  in  all  the  other  patients 
th^  hydni<:hl'>ric  acid  was  always  present. 

2.  As  T(r^Ar*hi  ai'-idity,  in  l&ve  piatients  iNids.  G  to  !<>)  it  was  found 
riorrnai :  fivf:  *N«>*,  1  to  5)  shownl  hyjieracidity :  and  tive  (N***.  11  to 
I'lj,  a  diriiiiintion  in  the  decree  of  acidit v ;  auon^  the  last  groap 
lUfTti  w»rre  two  with  a  total  abt>^nce  nf  free  hydrix*hli.iric  ;icid. 

'/>.  Only  f)U(:  [>atient  (No.  4>  had  in  his  stom^ioli.  after  the  test 
l>rf:akf;int,  th»T  r^rHinauts  of  the  ynlk  of  an  e^'^.  which  he  ate  on  the 
d;iy  i>n-vifpim,  and  that  bat  ouce.  In  all  oiLiP-r  {latieuts  n*"*  foo*.l 
wli;it^%*  r  WiiH  fuuud  in  the  :«toiii.ich  except  due  pieces  ff  the  roll. 
Thf-  nXifiwvh  iiin7*t  have  tjeen  empty  l>efore  taking  the  breakfast,  and 
tli*-rf-fore  it  can  1^  cont-hideil  that  the  motor  jn^wer  of  the  st4»maeh 
w;w  not  diminishfrd  in  a  very  hiyli  degn^e. 

4.  In  in'Mt  cas**rf  a  record  of  the  api>etite  w;i.s  kept.  A  jin't-ri,  one 
would  1>e  ini'linetl  to  think  that  the  ajt^tetite  is  in  a  certain  degree 
d*-|i(-ndf-nt  uiifiu  tlie  amount  of  gastric  juice  secreted.  As  the  amount 
of  pwtric  juice  8e<:reted  is  measured  by  the  dt-gree  of  acidity,  the 
app'-tit'*  ou^dit  to  lie  gotid  where  hy|>eracidity  or  a  normal  amount 
of  aridity  fxists,  and  l>ad  where  there  is  present  a  dimiuisht^l  degn^ 
of  ai*idit>.  Tint  this  is  not  true;  three  [»atieuts  with  hyjieracidity 
i'Nos.  1.  •'».  and  4)  and  tw»»  with  normal  acidity  (Xns.  -s  and  10  >  i^om- 
|ilain*-d  of  |ifi<ir  aii|if;lit*',  whfn'as  patient  No.  I't  hiu\  a  good  apin-tite, 
al^lloll^'Il  thi-r*'  was  coin]ih'te  ahsf^ure  of  ft*'*"  hydr-vhltnic  acid  iu  his 
nfohiarli. 

If  will  iKr  sf»*n  that  freipU'Utly  the  subjective  symptoms  ih»  not 
Itariiioni/'T  uitli  tli*-  objective  data  fouml  in  a  thorough  exanjinati<>n 
of  till"  >tonia<*Ii.  The  point  to  lx»  gained  from  this  fact  with  ivgard  to 
ti-.-ahiifii1  is  not  to  Ui  afraid  of  giving  sufficient  fond  to  tlifs»*  pati^nt-^ 
witli  niark-dly  disturU-d  appetite  and  many  ot]i»M' d\siM'ptit*  sym|»- 
toiiH.  Tn  fart,  gavage  or  fon-fd  alimentation  will  oft»Mi  provi^  very 
ii-<ful.  l)i-liovi*,  I'«'iprr»  I^-yden,  anil  others  have  obtaiufd  the  most 
h<  iK-fieial  i'i->nlts  in  plithi^ical  patients  by  this  mi>thod. 

The  treatment  of  the  gastric  symptoms,  in  which  certain  finu*- 
lional  aiiomjilics  of  the  stomach  (as  for  instance  hyperchlorhydria  <ir 
h>  porhloihyihia*  have  Immmi  fftuiid,  will  Im*  similar  to  that  descrilM-d 
when  speaking  of  these  latter  contlitions.  The  main  trt-jitment.  liow- 
<  vi-r,  must  alwa.\s  Im*  din'cted  against  the  jirimary  al^Vn-tion,  namely, 
the  hing  trouble. 

In  I'hlnrns'iH  and  ami-mht  the  gastric  symptoms  frequently  play  au 
important  part.     They  all,  us  a  rule,  Ijeloug  to  the  neurotic  derange- 
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mentA  of  the  Btoinaoh.  Tbus  anorexia,  gnntrulgia,  hyitenestheflia  of 
Uie  Mtomacb,  atouy  and  hyperchlorbydria  are  fre^inently  met  with. 
Home  writers  (Hjivem  and  othei-w)  ItNjk  ui>ou  tL«»  gaHtric  diHturbaure 
as  tlie  primary  factor  causing  the  affection  of  the  V»Iood.  I  con- 
cur with  Ewahl  and  BoRenheim  that  in  the  vast  majority  of  casea  tlie 
digestive  symptoms  are  only  fle<iuoIfe  and  u<>t  the  primary  cause  of 
the  chlontsis.  The  admiuistnitiuu  of  inm  quickly'  improves  the  gaa- 
tnc  symptoms. 

Ihurt  lesiom  are  frequently  atteuiled  with  j^astric  distnrlMincea. 
The  latter,  a>*  a  rule,  are  due  to  hyi)ent'mia  of  the  gastric  mucosa  and 
eonnist  in  a  feeling  of  pressure  in  the  epigastric  region,  esjieeially 
after  mejils,  anorexia,  l^elcliing,  etc.  Huefler's  assertion  that  then* 
is  au  aliHeuce  of  free  hydnK'hloric  acid  in  ahmmt  all  cases  of  valvular 
heart  lesions  is  not  correct,  as  has  been  shown  by  myself  and  later 
by  Adler  and  Stem.  Among  twelve  j^iitieuts  with  heart  affecticnw 
whose  gastric  contents  I  have  examined,  in  eight  free  hydnx'hloric 
acid  was  present,  while  in  four  it  was  alisent. 

Gastric  affections  not  infrequently  produce  symptoms  simulating 
a  heart  lenion.  Thus,  for  instance,  arhvthniia  coixlis,  tachycjirdia, 
and  occasionally  brmlycardia  aro  met  with  in  chronic  gastric  C4itarrb, 
in  nervous  disorders,  and  in  atony  of  the  stomach.  Sometimes  it 
is  difficult  tt>  dec*idfi  at  first  whether  we  have  to  deal  with  an  af- 
fection of  the  heart  or  of  the  stomach.  A  thorough  examination  of 
the  circulatory  appamtns  and  also  of  tlie  gastric  functions  will  reveal 
the  true  nature  of  the  disease. 

Like  affections  of  the  heart,  distttrbauces  of  (he  liver  are  also 
almost  always  acconii)aniod  by  gastric  symptoms,  due  to  a  hyi)enemic 
condition  of  the  st^wnach.  Thus  in  icterus  and  cirrhosis  of  the  liver 
tlie  stomach  is  the  first  to  manifest  various  symptoms.  Here,  as 
in  most  other  diseases,  the  secretory  function  of  the  stouuich  iKjcs 
not  show  any  constancy ;  in  some  cases  the  gastric  jaice  may  be  nor- 
malf  in  some  increased,  while  iu  the  greater  number  of  cases  it  is 
diminished. 

DiJfCfUtJi  vf  the  kuhift/  are  also  fre<^iuently  associated  with  gastric 
symptoms.  Thus  nausea  and  vomiting  may  be  the  first  symp- 
toms. They  are  caused  either  by  excretion  of  urea  through  the  gas- 
tric mucous  membrane,  or  by  the  retention  of  that  sulistance  in  the 
circulation  and  the  irritation  caused  thereby  upon  the  brain.  Bier- 
nat/ki  has  made  a  series  of  examinations  of  the  gastric  condition  iu 
riMud  aifiH-tions  and  found  that  iu  most  of  them  the  gastric  secretion 
wiis  greatly  diminished.  Allen  A.  Jones  likewise  frequently  found 
achylia  gastrica  among  patients  with  kidney  troubles.  Stone  in  the 
kidney  may  give  rise  io  similar  gastric  disturbances.     I  have  observed 
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in  a  ijadexit  Bnffering  wliL  renal  caK-ulos,  achylia  ga.strica  which  had 
«rxi.<9t^i  for  a  lou^  tim^r,  a&d  giv^n  rL«e  to  manv  ^T^rre  i&ympt^ms. 
Aft^r  thf;  renciMval  of  the  stone  by  operation  tLe  ^A.strie  symptoms  at 
'iri're  <ii.4app';ared. 

The  roTiditiob  of  the  stomach  in  di'j]kh.A  has  lie«rii  examined  by 
]i^>«enHtAin  and  Gan.s,  The  fi^aistric  fauctioas  werv^  fi  sand  very  vari- 
able. I  liave  lia^l  the  opjiortnnity  of  examiniii;;  ■i«it»-  auumlit^rof 
diaU-ticH  with  r^-^ard  to  the  gastric  fonc-tiuas  and  unist  sjty  that  they 
*\o  not  hhow  any  constancy.  Xonnal  and  abuMnnal  conditinus  *>{  s«v- 
fT'-ti'm  are  alike  found. 

In  a  e;irt^r  of  chronic  fn-fhntlif  »hj*»nwxt,f  and  in  two  ]iatieuts  with 
v-v#Te  *iunl  I  frfund  ju-hylia  g;istrica.  In  s^vvnil  iustami-s  in  which 
r»nly  nli^ht  hym|itoiij?»  tA  K'^nit  existetl.  I  fn-^iurntly  fiuud  hyiH-n-hlnr- 
h/'lrja. 

The  exist/-rice  of  gastric  sympt<^mis  in  utuhirin  is  w»rU  known,  and 
r>'uUf  liriit  dei^TiU'd  several  cases  of  very  severe  ^iistrul^iia  with 
•AXf^i-wf.  of  f#rv«-r,  which  were  due  t«i  mahiria,  ;m  the  sui-o-ssful  treat- 
m^'iit  with  'juinine  clearly  prrived.  The  uiabtrial  *  riirin  t»f  the  g;u4trio 
h.  fijpt/iiJjH  will  U;  apjh'ireut  if  they  are  iut«*rmittrut  and  api^ear  ouly 
at  a  firrtain  time  every  day  <tr  every  other  day.  I  have  oK-^ervml 
Hfrveral  cases  fif  olistinate  vomitiuK  due  to  malaria,  but  in  m«»st  i>f 
tli*-H«:  irj.^t;iij<'es  tlj»-re  have  l>eeu,  l>esides  the  pistric  symptoms,  otlier 
manifeHt'itions  iij<lieatin^  the  true  nature  of  the  ct>uditiiiu.  The  ^;is- 
tri''  ^^-erf'tion  here  also  does  nrtt  show  any  charact*-ristic  feature,  and 
i-.  fo-'jii'ijHv  <Iliiiirii«tli(-(l. 
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DISEASES  OF  THE  PANCREAS. 


INTRODITCTION. 

OtTR  knowledge  of  diseasen  of  the  pancreas  is,  from  the  uutore  of 
the  cfiAe,  of  recent  date.  This  is  to  \n*  accounted  for  by  the  compar- 
ative rarity  of  these  diseases,  by  the  hidden  situation  of  the  ort^an, 
and  by  the  fact  that  we  hjvve  only  tardily,  tliat  is  to  wiy,  at  a  very 
recent  period,  acquired  an  exact  knowledge  of  tlie  functions  of  the 
glaud. 

After  Wirsung,  in  1642,  had  determined,  by  the  discovery  of  the  ex- 
cretory duct  which  he  traced  up  from  the  duodenum,  that  the  pan- 
creas was  a  secretory  glaud,  a  long  time  ehii>sed  before  the  fact  gained 
general  re<:ognitiou  and  before  its  imiK)rtam*e  wjis  suflSciently  esti- 
mated to  l)e  t)f  senicc  in  an  understanding  of  the  ])athological  proc- 
esses. Numerous  oljservatious  of  diseases  of  the  organ  were  reported 
in  the  second  half  of  the  eight(M?ntli  and  in  the  first  half  of  tlie  nine- 
teenth centuries.  Among  the  works  of  the  latter  period  that  of 
Claessen  is  deserving  of  special  mention.  In  this,  besides  his  own 
observations,  is  to  be  found  an  exhaustive  preseuUition  of  all  tlie 
cases  of  disease  of  the  j>ancreaH  M'liich  hml  l>pea  publi>ihed  up  to  that 
time.  A  real  comiirehension  of  the  clinical  conditions  could,  how- 
ever, Im?  po.ssible  ouly  wlieu,  through  the  advances  made  in  [diysiology 
and  pathology  in  tlie  second  half  of  our  century,  we  were  able  to  draw 
CoucluHiuns  as  to  tlie  diseaseH  of  tliis  organ  from  olmer\'atif>UH  made 
on  the  liring  subject.  And  then  only  did  it  Ijecome  possible  to 
{i:>rmulate  any  plan  of  treatment  of  these  dise^ises.  Even  yet  we 
must  admit  that  our  knowledge  as  to  diagnosis  and  treatment  is  only 
in  the  developmental  stage  and  that  th»»  results  of  our  investigations 
hitherto  are  comparatively  slight  as  regards  their  practical  aitpUeation. 


ANATOlffY  AXD  PHYSIOLOGY. 

Tlie  pancreas  is  a  long,  narrow  structure,  made  np  of  single  glan- 
dular lobules,  extending  in  a  horizontal  directitm  Itehind  the  stomach 
and  left  iol^e  of  the  liver.  The  thinner  left  extremity  vtail)  extends  as 
far  as  the  spleen  and  left  kidney,  whik  the  other  tliicker  end  (hoad) 

Vol.  ViII.-24 


370 


LEO— DIBKASES  OF  THE  PAXCREA8. 


is  in  relation  with  the  curvature  of  the  duodenum.  Of  importance  in 
a  patholoj;ical  sense  is  the  propintiuity  of  the  abdominal  aorta  and 
inferior  vena  cava,  the  solar  plexus,  and  the  ductus  choledochas, 
which  latter  sometimes  passeB  through  the  head  of  the  [lanereaH. 
The  len^h  of  the  or^^^an  iu  tlie  adult  is  on  an  averai;e  23  cm.  (nine 
and  one-tifth  inches),  its  width  4.5  cm.  (one  and  four-tifth  iucheH), 
and  its  thickness  2.8  cm.  (one  and  oue-lifth  inches) ;  its  weight  is  from 
90  to  120  gm.  (three  to  four  ounces). 

The  excretory  duct  of  the  gland  (duct  of  Wirsung),  which  liegina 
with  fine  rootlets  iu  the  taU  and  traverses  the  entire  length  of  the 
pancreas,  empties,  as  a  rule  in  union  with  the  dnotus  choledoohus,  or 
more  seldom  indei>endently  {>f  tliis,  into  the  duoileuum.  Tlie  duct  of 
Wirsung  usually  gives  oflf  a  branch,  which,  however,  as  a  rule  unites 
again  with  the  main  duct  before  it  empties  into  the  duodenum;  less 
commonly  it  empties  into  the  bowel  by  an  independent  opening  a}x>ve 
that  of  the  main  duct. 

The  function  of  the  pancreas,  leaving  out  of  consideraiii  )u  tliai 
assumed  by  Minkowski  (see  l>elow),  is  the  secretion  of  the  pancreatic 
fluid.  Tliis  secretion  is  not  coutinuouB  but  takes  place  only  after  the 
inge,stion  of  food,  indeed  it  l^egins  some  time  after  and  attains  its 
maximum  iu  the  second  or  third  hour  after  the  meal.  The  [laucreatio 
juice  is  a  str<jngly  alkaline,  clear,  colorless  fluid  which  is  of  the  great- 
est importance  in  the  conversion  of  the  food  stuflF  into  material  fit 
for  absorption.  Its  activity,  which  depends  uj^on  the  presence  of 
ferments,  is  fourfold  and  affects  the  albuminoids,  carl>ohydrates, 
and  fata. 

The  albuminous  substances  are  peptonized  by  the  trypsin  con- 
tained in  the  secretion  (Knhne),  but  only  in  an  alkaline  medium. 
The  insoluble  starch  is,  tlirough  the  action  of  the  diastatic  ferment 
present  in  the  secretion,  changed  into  dextrin  or  dextrose.  The  action 
of  the  pancreatic  juice  upon  the  fats  is  a  double  one.  First  they  are 
emulaifiei]  by  the  pancreatic  juice  just  as  they  are  by  the  bile  and,  in 
addition  to  that,  are  sax>onified,  that  is  to  say,  they  are  split  up  into 
the  readily  soluble  components,  fatty  acids  and  glycerin,  and  thereby 
made  capable  of  being  absorbed.  While  the  albuminoids  are  pepton- 
ized by  the  gastric  juice  tw  well,  starch  is  cliangeil  into  sugar  by  the 
saliva,  and  bta  are  emulsified  by  the  bile,  the  saponifying  and  fat- 
decom]>OHiug  action  is  i>eculiar  to  tlie  pancreatic  juice  alone  of  all 
glandular  secretions.  Still  it  is  to  l>e  noted  that  the  pancreatic  secre- 
tion is  not  alone  in  the  exercise  of  this  proj>erty,  for  inimerous  micro- 
organisms in  the  intestinal  canal  also  possess  the  power  of  decompos- 
ing fats. 

IWently  Minkowski  has  asserted,  basing  his  theory  on  tho  fact 
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that  diabetes  raellitus  occuth  in  aniiuals  after  extirpatiou  of  the  pan- 
creae  (see  below),  that,  l>e8ideH  Hume  alxive  mentioned,  the  pancreas 
posseesee  another  8i>ecific  fuuctiou.  This,  however,  does  not  consist 
in  an  action  of  the  secretion  u|x>n  tlie  nutrient  niateriiil  contained  in 
the  iuteHtine,  but  in  a  hastening'  of  the  consumption  of  sugar  in  the 
organism  by  means  of  a  nubstauce  elaborated  by  tlie  gland  and  taken 
up  into  the  fluids  of  the  body. 

GENERAL  SYMPTOMATOLOGY  AND  DLA.GNOSIS. 

Tlte  diagnosis  of  an  affection  of  the  pancreas  as  a  role  offera 
great  difficulty.  The  n^ason  of  this  is,  ajuirt  from  the  infreqneucy 
of  disease  of  the  pancreas,  the  fjict  that  the  disturbances  called  forth 
by  an  affection  of  this  organ  are  seldom  so  pronounced  tliat  they 
can  with  certainty  be  traced  Iwck  tc\  their  origin.  Besides  that, 
thei'e  is  the  hidden  situation  of  the  organ  which  makes  it«  examina- 
tion eitremely  difficult.  In  conse(]uence,  the  attention  ib  usually 
directed  to  the  neiglib<:>ring  abdominal  organs,  esj^ecially  as  these 
are  much  more  frequently  diseased  than  is  the  pancreas,  or  indeed 
not  seldom  are  affecte<l  at  the  same  time  with  it.  The  diseases  of 
the  pancreas  are  therefore  during  life,  in  a  large  proportion  of  cases, 
either  entirely  overlooked  or  are  only  thought  of  as  probably  eii«t- 
ing,  although  not  diagnosed  witli  certainty. 


Subjective  Svmptoms. 

None  of  the  subjective  symj^toms  cx^curring  in  pancreatic  affections 
can  be  regarded  as  characteristic.  This  ap])lies  to  the  most  varied 
tronbleH  of  a  dyspeptic  character,  such  as  anorexia,  nausea,  vomiting, 
diiirrha'H,  etc.  As  regards  especially  vomiting,  it  was  formerly  l^e- 
lieveil  that  disease  of  the  i)ancreaB  was  accom]>auied  by  a  s|»ecial  hyper- 
secretion of  the  pancreatic  juice,  and  that  it  could  be  recognized  by 
the  con6e(|ueut  vomiting  of  large  amounts  of  a  thin,  watery  material. 
This  assertion,  however,  hits  ncit  lieen  borne  out  by  experience,  aj^art 
from  the  fact  that  an  abundant  passage  of  pancreatic  juice  occurs  in 
any  disejise  otherwise  aasociatetl  witli  vomiting,  when  the  retching 
Continues  afU^r  the  stt^mach  has  l>eeu  comi»letely  emptied.  An  al>- 
normally  abundant  secretion  of  saliva  has  also  been  mentioned  as  a 
result  of  disease  of  the  pancreas.  That  this  symptom  is  not  of  the 
least  value  is  shown  by  the  simple  fact  that  in  some  instances  an  ab- 
normal dryness  of  the  mouth  has  been  noted. 

Tlie  only  subjective  «ympt<»m  tvhich  can  be  of  diagnostic  signifi- 
cance ia  the  i^ain  in  the  epigastnum  occurring  in  many  ]jancreatic 


372 


LEO — DISEASES  OF  THE   PANCREAJS. 


offec'tious.  This  pain  is  either  coutinuoiia  or  occurs  in  attacks  re- 
sembliug  colic.  It  has  been  observed  not  only  in  oases  of  calculi  and 
of  iutin.ni Illation  of  the  ])ancreas,  but  also  iu  other  diseases,  such  as 
cysts  aud  cancer,  which  are  accompanied  by  an  increase  iu  size  of 
this  organ ;  it  is  then  to  l>o  rofoiTed  usually  to  ]iressure  l»y  the  onlar^ed 
glaud  upon  the  co-Iiac  plexus  (ca-liao  neuralgia). 

It  is  evident  that  such  attacks  of  pain  cannot  ah)nc  suffice  for  a 
diagnosis  of  pancreatic  disease,  for  tlie  neiKbborin^  ortJiaus  (atomach, 
intestiiH*,  iMn-itoneuiu,  etc.)  are  iuconipaiably  more  often  the  seiit  of 
|)ainful  allections.  We  can  regard  pain  of  this  character  as  a  con- 
iirmatory  si^u  only  in  those  cases  in  which  other  syinpt^ims  (tumor, 
glycosuria,  changes  in  the  fneces)  also  t>oint  to  an  affection  of  the 
pancreas. 

General  CoNPrrioN  of  Hutferers  from  Pancreatic  Diseases. 

In  carcinoma  of  the  pancreas  there  is  of  course  always  cachexia 
present,  and  the  same  may  also  be  the  case  in  other  diseases  of  the 
organ,  especially  when  they  are  accorai>anietl  by  dial>etes  mellitxis  (see 
below  in  the  section  on  examination  of  the  urine).  But  it  is  entirely 
incorrect,  as  Friedreich  has  justly  ol»sened  in  reheard  to  anotlier  (|uea- 
tion,  to  regard  a  high  degree  of  general  emaciatiou  as  a  necessary  con- 
8e(|uence  of  all  those  diseases  of  the  pancreas  in  which,  either  through 
destruction  of  the  gland  tissue  or  througli  closure  of  the  pancreatic 
duct,  the  flow  of  pancreatic  juice  iuto  tlie  intestine  is  arrested.  This 
has  been  proven  by  many  observations  of  diseases  of  this  kiud  in 
which  the  general  state  of  nutrition  left  nothing  to  l>e  desired.  This 
can  be  readily  undei-stood  when  it  is  remoml»ered  that,  as  al>ov© 
remarked,  all  the  functions  of  the  pancreatic  juice  may  bo  peiiormed 
by  other  constituents  of  the  gastrointestinal  contents. 

The  t<}pographical  relations  (sm^  above)  make  it  probal>le  that  a 
more  or  less  marked  aud  obstinate  icterus  will  comparatively  often 
occur  OS  a  result  of  disease  of  the  pancreas.  This  may  come  on  when 
there  is  a  considerable  increase  in  size  oi  the  organ,  but  also  when 
there  is  no  such  increase,  esi^ccially  when  the  head  of  the  i>ancreas  is 
diseased.  In  these  cases  there  ia  compression  of  the  ductus  eholedo- 
chos,  or  of  the  duodenum,  iu  the  cursature  of  which  the  htmd  of  the 
pancreas  lies.  But  to  this  symptom,  just  as  t-o  the  above-descrilied 
epigastric  colic,  we  can  ascribe  only  a  slight  diagnostic  value  when  we 
remeni!K*r  the  manifold  other  and  much  more  fre*|uently  encountered 
couditious  which  may  l>e  the  occasion  of  jaundice. 

When  a  tnmor  of  the  pancreas  has  attained  a  considerable  sixe,  it 
may  oau-ne  compression  or  thrombosis  of  the  large  bl(X)d-vesHels  in 
the  neighborhood.     When  the  stasis  (iccurs  in  the  jKjrtal  vein  it  may 
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be  followed  by  ascites  and  swelling  of  iLe  spleen,  while  oedema  of  the 
lower  extremitioa  Arises  from  i^omprt^siou  t»f  the  vena  cava.  In  some 
cases  hydronephrosis  has  been  obflerve<las  a  result  of  compression  of 
the  uret^^r. 

It  is  evident,  however,  that  these  couse<|ueuces  of  the  increase  iu 
size  of  the  pancreas  can  scarcely  lie  considered  in  forming  a  diii^^iosis, 
since  there  are  so  many  and  diverse  conditions  which  may  ^ive  rise 
to  them. 

Wietlier  diseases  of  the  pancreas  may  also  contribute*  t^»  make  up 
the  symptom  complex  of  Addison's  disease  is  uncertain  (IViedreich). 

Physical  EatAHiNATioN. 

AmoufiC  the  methods  of  physical  examination,  in  a<ldition  to  the 
duluess  on  ]>ercus5ion  obtained  over  a  large  tnmor»  which  may  also  lie 
l>en*eptiblp  on  iusi>ection  (because  of  the  bulging  out  of  the  corre- 
sponding [jortion  of  tlie  abdomen),  we  have  U*  consider  i>al|Mition. 

In  order  to  carry  this  out  with  aucce«fl  it  is  necessary  to  have  the 
stomach  and  large  iutostine  as  emi'ty  as  i>ossible,  and  it  is  advisable 
therefore  that  \x>i\i  should  l>e  washe<l  out  l»efore  the  examination. 
^\1ien  the  aUlomiual  wjdls  are  very  thick  and  when  the  reflexes  of  the 
patients  are  easily  excited,  that  is  to  say,  when  the  examination 
caus<\s  contraction  of  the  niMlominal  muHcles,  palpation  leads  to  no 
results.  In  such  crises  it  is  noinetizneo  necessary  to  make  the  exam- 
ination during  ami^thesia. 

Under  normid  c(niditi<ins,  that  is,  when  the  pancreas  is  not  eji- 
larged  or  hardened,  pidt>atiou  of  the  organ,  even  when  the  alxlominal 
muscles  are  i*elaxed  and  the  Htoma4>h  and  large  intestine  an*  coxu- 
plet*dy  empty,  is  seldom  poasible  an4l  is  always  exce^nlingly  difficult. 
Leubesaya  that  he  has  ro|)eatedly  succeeded  in  feeling  the  heml  of  the 
r»ancreas  thnmgh  the  pylorus  and  transverse  colon.  On  the  other 
hand  it  swmuh  to  me  doubtful  whether  thi*  horizontal  cord,  relatively 
fn^inently  found  by  Ewald,  was  in  fact  the  i>iiucrr«as  and  not  the  con- 
tracte<l  trausvenie  colon. 

In  pathological  conditions  the  difficulty  of  the  examination  is 
iuoreaseil  by  the  fact  that  iu  the  first  place  certam  diseases  of  the 
jtaucreas,  e8i>eciaily  atrophy,  run  their  cours*^  without  any  iucreast^  of 
volume,  and  secondly,  that  the  part  of  the  pauciv^is  which  is  most 
fre*|uently  diseased— uainely,  the  head -is  that  which  is  esprM^ally 
deeply  situat^Nl.  On  the  other  liand,  in  cases  of  great  increase  in 
volume  of  the  organ  (in  cysts  of  the  paucnyis  espt^cially)  and  also 
when  there  is  at  the  same  time  marked  emaciation  (as  oocurw  espe- 
cially iu  4aseH  of  carcinoma),  the  diseasetl  gland  may  he  n^jwlily  pal- 
\mXc<\  through  the  aUlouiiiuU  wall. 
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It  is  felt  thea  iu  the  epigastrium,  between  the  eusiiorm  process 
aud  the  uiubilicus,  as  a  ronudcd  or  olougatod,  smooth  or  uodnUted 
tumor,  of  variable  consistence  (fliiL'tuating  in  the  case  of  c>sta),  and 
for  the  most  part  only  slij^iitly  nu^v^Ule.  Furthermore,  pancreatic 
tumors  may  attain  extraordinary  dimensions  so  that  they  produce  a 
great  prolubenuice  of  the  alKloiiiPU.  This  is  e8i)ecially  the  case  iu 
pancreatic  cysts  which  may  reach  the  size  of  a  man's  head. 

The  presence  of  a  taiiiior  in  the  epipistrium  can  of  itaelf  alone^  of 
course,  never  establish  the  diagnosis  of  disease  of  the  pancreas ;  for 
tumors  of  the  stomiu'h,  the  intestine,  the  peritoneum,  aud  of  the  mes- 
enteric, as  well  aa  of  the  retro j)eritoneal  glands  are  not  to  Ix?  differ- 
entiated by  simple  x"dpation  from  those  of  the  pancrwis.  The  only 
exception  to  tliis  statement  is  to  be  made  in  the  case  of  cysts  of  the 
pancreas,  since  cystoid  tumors  of  the  organs  mentioned  are  of  rare 
occurrence. 

It  is  of  importance  to  determine  how  the  tumors  behave  after  arti- 
ticial  distention  of  the  stomach  and  intestine  by  air  or  fluid;  for  the 
stomairh  and  transverse  colon  lie  iu  front  of  the  pancreas,  and  there- 
fore tumors  uf  the  latter  disap|>ear  when  the  hollow  viscera  are  intlated 
and  thus  may  l>e  differentiated  from  those  of  the  stomach  or  colon. 
The  fact  that  tumoi-s  of  the  ovai'ies  or  kidneys  arise  from  the  pelvis 
serves  iu  the  differentiation  of  these  growths.  But  when  tumors  of 
the  pancreas,  aa  is  especially  the  case  in  cysts,  have  reached  a  very 
large  size,  their  topogi*aphical  relations  to  the  stomach  and  intestine 
are  so  altered  that  this  point  fails  us ;  the  same  is  true  of  cysts  of 
the  pelvic  organs — hydronephrosis  especially  may,  as  is  well  known, 
attain  such  dimensions  as  ia  till  nearly  the  entire  abdomen— and  then 
we  are  no  longer  able  to  make  out  their  origin  from  the  deeper  parts. 

Examination  op  the  Seciietionh  and  Excretions. 


Ffpces. 

Naturally  the  clinician  has  for  long  endeavored  to  obtain,  from 
alterations  in  the  fieces,  facta  upon  which  he  could  base  conclusions 
as  to  the  discharge  of  pancreatic  juice  into  the  intestine. 

The  reaction  of  the  fieces  is  ordinarily  alkaline  in  healthy  indi- 
viduals li\ing  on  a  mixed  diet  and  especially  on  a  diet  in  which 
meat  preponderates.  But  changes  take  place  iu  this  even  tinder 
normiU  conditions,  and  still  more  in  i^thological  states,  as  a  eonse- 
<iaence  of  abnormal  fermentative  processes  in  the  intestinal  contents, 
when  the  re-action  fre<iuently  l>ecomes  acid.  It  is  tlierefore  wholly 
impossible  to  draw  any  conclusious  as  to  an  impeded  flow  of  the  al- 
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koliue  pancreatic  secretiou  iuto  the  iut^^tiue  from  the  acid  reaction 
of  the  faeces. 

As  regards  the  fermentative  iiiUnence  of  the  pancreatic  juice,  thin 
is  exerted,  as  we  have  seou  above,  in  the  digestion  of  atarch,  albiuui- 
noidn,  and  fats.  Ah  to  starch,  it  has  been  shown  that  tlie  lUgestiou 
of  the  amylacea  of  the  food,  when  these  are  not  taken  in  unusual 
qnautities,  is  in  no  way  hiuderetl  by  the  absence  of  the  iMincreatio 
secretion  (Fr.  Miiller).  In  such  cases  the  iodine  test  mif<}it  show 
the  presence  of  no  starch  in  the  fs&ces,  since  the  absence  of  the  dia- 
stase of  the  pancreatic  juice  may  l)e  comjH^nsatefl  for  by  the  action 
of  other  diastUic  ferments  (from  the  saliva,  etc.).  On  the  other 
hand,  the  digestion  of  meat,  ns  earlier  writers  have  alrwuly  sIiowti 
(Fles),  appears  to  l)e  less  perfectly  accomplished  when  the  jMincreAtic 
juice  is  aliseut  than  under  normal  conditions  (Fr.  Miiller),  and  iu  such 
cases  the  faK>es  will  Citntain  a  strikingly  large  quantity  of  undigested 
striated  muscular  fibres.  ^Nevertheless  this  injurious  effect  u|Mm  the 
digestion  of  meat  is  by  no  means  so  marked  or  so  constant  that  we  can 
formulate  therefrom  any  positive  diagnostic  conclusions.  Tu  other 
conditions  (esiMH-ially  in  diarrhoea)  we  often  find  in  the  fieces  not  only 
an  abnormal  quantity  of  muscular  fibres,  but  also  macr(»sco])ic  pieces 
of  meat,  sometimes  of  quite  considerable  size.  fSuch  a  condition 
(lientery)  is  by  no  means  uncommon,  and  is  als<-»  olj8er\e<l  iu  certain 
chronic  affections  without  any  jmrticnlar  abnormalities  of  defecation. 
However,  there  has  not  l^een  much  systematic  study  of  this  subject, 
and  it  is  not  impossible  that  further  investigations  under  strict  dietary 
regulations  might  be  prtxlnctive  of  valuable  results. 

It  has  long  Ix^eu  1>elieved  that  an  important  indication  f>f  the 
absence  of  pancreatic  juice  was  furnished  by  an  imi>erfect  digestion  of 
fat.  As  far  back  as  iu  1820  an  abnormal  amount  of  fat  in  the  Ht(K>l8 
(ateatorrhcea)  was  de8<*ril»ed  by  Enntzmann  as  the  result  of  degenera- 
tion of  the  pancreas,  and  subBeijuently  many  comuiuuicatious  of  a 
similar  bearing  have  lieen  made.  It  must,  however,  he  noted  thai  in 
many  nf  these  cases  there  was  not  only  disease  of  the  pancreas,  but 
also  at  the  same  time  an  affection  of  the  liver,  that  is  t^»  say,  of  the 
bile  ducts,  leading  to  stagnation  of  the  bile.  It  is  well  known,  how- 
ever, that  the  alieorption  of  fat  is  very  greatly  interfered  with  in  tli© 
absence  of  bile,  so  that  as  much  as  three-fourths  of  the  fat  taken  in 
witli  the  footl  may  lie  passeil  out  in  the  faeces,  while  normally  one- 
tenth  (»f  the  amount  at  the  very  moat  is  found  in  the  sto4>ls  (Fr. 
Miiller).  But  even  wheu  icterus  is  absent  an  abnormal  amount  of  fat 
in  the  dejections  need  by  no  means  lie  the  result  of  an  a1>sence  of  pan- 
creatic juice,  for  in  various  affections  of  the  ali8orl>enl  apparatus  of 
the  intostiues  the  absorption  of  fat  is  more  ur  less  imi>eded. 
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It  is  fuithenuoie  to  be  observetl  that  steatorrboea  is  by  no  meftns 
a  necessary  or  even  frequent  result  of  diseat^  of  the  paucreaH.  In- 
deed, in  three  hundred  and  thirty  cu«e8  collected  by  Ancelet  it  was 
ol)SGr\'<Ml  only  twouty-eiKht  tinieK. 

From  what  lias  been  said  it  follown  that  neither  does  au  abnormally 
large  amount  of  fat  iu  th*^  stools  point  to  the  exiatence  of  pancreatio 
disease,  n<jr  dries  a  m^rmal  auiouut  argue  to  the  coutrar\ .  But,  while 
iudigoHti(7U  of  BtArch  and  of  albuminoids  is  of  as  little  signiiicauce  in 
a  diagnostic  sense  as  is  an  impeded  alworption  of  fat,  the  same  can- 
not 1m5  Hai<l  of  the  decomposition  of  fat.  according  to  the  investiga^ 
tions  of  Fr.  MuUer. 

Normally  84.3  per  cent.,  on  the  aveiiige,  of  the  fat  contained  iu  tlie 
fceces  is  sjjlit  up  and  apjiears  tlierefore  no  longer  under  the  form  of 
ntMitral  fat,  but  uudor  that  of  fi-ee  fatty  acids  or  of  soap.  This  con- 
dition obtnius  also  in  sick  i>eoplej  especially  the  jaundiced,  iu  whom 
the  bile  dtx'H  not  reach  the  intestine,  with  the  exception  of  those  caseft 
in  which,  as  a  result  of  disejise  of  the  pancreas,  none  r>f  the  secretion 
of  this  gland  passes  into  the  duodenum.  In  three  ca«es  of  this  kind 
Fr.  Muller  found  a  grojitly  diminished  decorai>osition  of  the  fat  in  the 
8t^>ol8,  for  on  an  average  only  30.8  per  cent,  of  it  appeared  in  the  form 
of  fatty  acids  or  of  soaps.  Tlie  cause  of  this  ap]wreutly  is  that  tlie 
action  of  the  intestinal  Imcteria  in  splitting  up  the  fats  is  very  far 
liehind  that  (»f  the  pancn*atic  juice. 

This  supplies  us  with  the  ouly  fjwt  which  jioints  with  certjiinty  to 
the  absence  of  luiucreatic  juice  from  intestinal  digestion.  However, 
it  does  not,  of  course,  follow  that  we  may  exclude  disease  of  the  jmn- 
oreas  whenever  the  composition  of  the  fat  in  the  stools  is  normal,  for 
even  seriims  diseases  of  this  organ  may  exist  without  complete  sup- 
pression of  the  secretiim  or  chmure  of  the  excretory  duct  of  the  gland. 
On  the  other  hand,  it  is  to  l)c  remarked  that  a  diminished  decomiMv 
sition  of  fat  proves  only  that  the  flow  of  pancreatic  juice  is  arrest^Ml, 
but  d<w»3  not  in  itself  alone  furnish  any  evidence  that  there  is 
degeni'rati<in  tjf  the  pancreas;  for  an  injury  of  the  duct  of  W  ir^ung 
may  l)e  the  result  of  various  other  conditions,  such  as  rupture,  atlhe- 
sions,  t»r  pressun?  from  neighl>oring  tumors.  An  instance  i>f  this  is 
found  in  a  cawe  which  came  under  my  own  ol>servatiou.  It  was  that  of 
a  man  who  )iad  an  euormous  fluctuating  tumor  of  the  alNlomen.  which 
wjis  ftitmd  at  the  autopsy  to  lie  a  hydronephrosis  of  the  h-ft  side. 
This  tumor  luid  apparently  caused  compressicm  (»f  the  duct  of 
Wirsnng,  cutting  off  the  flow  of  the  pancreatic  juice,  for  the  fat  in  the 
stoolrt  at  two  rxariii nations  was  found  t(»  ccmtain  but  51.1  and  14.6  |>er 
cent,  of  fatty  acids. 

The  diminished  decomx>ositiou  of  fat  ia  shown  in  the  following 
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way :  the  fecal  waiter  dried  at  a  temperatuie  of  100°  C.  (212°  F.)  and 
finely  pulverized  is  treated  for  three  days  with  ether  iu  a  S«ixhlet 
appanitiiH.  The  etheival  oxtnu-t  is  thou  evaiHuuted  Ui  drynefls,  dis- 
solved iu  alj8<^lute  ether,  filtered,  dried,  and,  after  beiug  rei>eatedly 
washed  with  small  portions  of  warm  water  in  order  to  remove  the 
lower  fiitt\*  acids  and  traces  of  aoap,  a^aiu  drie«l  and  weij;he*l.  This 
determint^  the  amount  of  neutral  fat  and  fre4'  fatty  aeids. 

A  weigheil  ]x>rtiou  of  this  mass  is  then  dissolved  iu  warm  alcohol 
with  the  aildltioii  of  a  Hufficiciit  (piautity  of  Mier  and  theu  titmtetl 
with  jilcoholize<l  OHUstic  potash,  with  the  addition  of  two  dr<i]>s  of  an 
alcoholic  plieuolphthalein  solution  (as  an  indicator).  This  Kives  the 
free  fatty  acids. 

If  th«*  values  bo  obtained  are  reckoned  for  the  entire  mass  and 
subtracted  from  the  previously  found  total  of  fat  and  fatty  acids  we 
oi>taiu  the  amount  of  the  ueutnd  fat. 

To  determine  the  amount  of  saponified  fat  the  residue  remaining 
after  extraction  by  ether  is  Injiled  for  a  time  in  alcohol  and  liydro- 
ch]*>ric  a<-id,  iWm  tlried.  ami  a^aiu  extracte<l  with  eth^r.  After  the 
evaiH)ratiou  t)f  the  ether  the  residue  is  dJKsolved  iu  alcohol  with  a 
little  ethor  and  titrated  with  caustic  potash,  as  al)ove. 

As  some  of  the  soap  is  always  removed  in  the  ethereal  extra<.'t, 
that  is  to  say,  the  fatty  turids  are  withdrawn  fnnu  a  part  of  it,  and  as 
furthermore  the  relation  of  the  free  fatty  aciils  in  the  fieces  to  the 
soaiiH  IS  an  inconstant  one  ami  def»eudent  on  chance,  we  may,  follow- 
ing MuUer,  refrain  from  an  indepfudeut  i*stimatc  of  the  S(ja])saud  free 
fatty  acids.  In  this  case  the  dri<Hl  and  weigheil  jmrtion  of  fieces  to 
be  exaiiane<l  may  l>e  at  once  treat4"d  with  alcohol  and  hvdrochlorio 
H4;id.  lK>il*Hl  for  a  time  (when^by  the  soaps  are  converted  into  free 
fatty  acids,  but  the  neutral  fats  remain  unaltered*),  and  then  extraetetl 
with  ethf^r.  Tliis  extract  is  trpatp<l  iu  the  same  way  as  tlip  mixture  of 
neutral  fat  and  free  fatty  acids.  The  valnes  hh  obtaine<l  for  frt*e  fatty 
acids  repn^seui  the  sum  of  the  previously  existing  free  fatty  acids  and 
of  those  obtaiue^l  from  the  soaijs. 
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The  ciuncidcuce  of  dise^ise  of  the  [wiucn^aM  and  diabet*>8  mellitus 
ha^I  lte<*n  i>l«t'rvi*4l  even  in  the  hist  century  (Cowley),  and  since  that 
time  dei^ueratioo  of  the  pnucretis  luis  Ixs'u  fre*|ueutly  discoTeretl 
in  autojisies  on  persons  dea*l  of  dialietes.  These  olwervatious  have 
l>een  4<xplaine<l  ex|»*rimentally  es|>wial]y  by  v.  Merinn  and  Min- 
kowski, who  found  that  diabetes  mellitus  follower!  total  extirpation  of 
the  pancreas  iu  do^s. 

8iuce  then  the  interest  of  clinicians  and  [latbologists  has  been 
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directed  very  i>articularly  to  tlio  combination  of  diabetes  mellitus  and 
pancreatic  disease,  and  such  combinations  are  so  frecjuently  en- 
countered as  to  i)ut  tlio  element  of  chauco  entirely  out  of  the  question. 
The  discovery  of  sugar  in  the  urine  may  thei*efore  l>e  regarded  as  a 
Tery  Htroug  point  iu  favor  of  a  diuf^uoHLu  of  disease  of  the  pancreas, 
but  not  at  all  iu  the  sense  that  this  gland  must  he  regarded  as 
affected  in  every  caae  <.»f  diabetcHj  for  in  tlio  greater  number  of  cases 
of  the  latter  disease  no  chaugea  can  Ije  discovered  in  the  pancreas. 
The  reverse  is  also  incorrect,  namely ,  that  disease  of  the  pancreas  can 
be  excluded  if  glycosuria  l>e  not  present,  for  dialjetes  is  not  a  necessary 
oonseiiuence  of  {lancreatic  disease.  Indeeil,  sugar  luay  be  absent  from 
the  urine  in  sjnte  of  complete  degeneration  of  the  pancreas.  The 
occurrence  of  dial>etes  mellitus  serves  therefore  merely  as  confinnatory 
evidence  of  the  existence  of  disease  of  the  pancreas  when  other  symp- 
toms pointing  to  such  disease  are  present. 

Oi  other  anoiuaties  of  the  urine  wo  need  mention  only  the  presence 
of  maltose,  noted  once  in  a  case  of  atrophy  of  the  pancreas,  and  also 
the  observation  of  Pisenti  and  Gerhardi  that  the  percentage  of  iudicau 
in  the  urine  is  lowered  in  cases  of  disease  of  the  pancreas.  A  con- 
firmation by  others  of  this  statement  is  as  yet  wanting.  Should  the 
decrease  of  indican  in  tlie  urine  be  found  to  l»e  generid  in  pancreatio 
disease,  we  shall  Imvo  gained  a  very  imi>ortaiit  aid  to  the  difignosis  of 
tumors  of  this  organ,  for  the  differential  diagnosis  between  them  and 
tumors  of  the  stomach  or  intestine  is  one  of  great  difficulty.  The 
latter  are  always  accompanie<l  by  a  pronounced  increase  of  indican 
in  the  urine,  so  that  a  cancerous  tumor  iu  the  epigastrium  would  in 
idl  probability  1>e  one  of  the  pancreas  if  the  i>ercentage  of  indican 
in  the  urine  were  found  to  be  not  increased  or  to  be  even  below  the 
normal  amount. 
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Since  a  positive  diagnosis  of  disease  of  the  pancreas  is  possible 
only  in  rare  instances,  a  rational  therapy  can  but  exceptionally  enter 
into  qm^tiou. 

The  treatmeut  by  internal  medication  must  naturally  be  purely 
symptomatic.  Apart  from  tlie  regulation  of  the  diet  and  tlie  exhibi- 
tion of  remetlies  for  the  dyspeptic  symptoms  accjompanyiug  the 
disease  of  the  paucrejis  and  of  narcotics  when  there  is  colic,  the 
treatment  is  to  be  directed  especially  against  those  disturl>anoee 
which  are  caused  by  cessation  of  the  functions  of  the  pancreas.  As 
follows  from  what  has  been  said  above  in  the  section  on  physiology, 
the  digestion  of  food  in  the  iutostine,  even  when  the  pancreatic  secre- 
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tiou  is  eutirely  abBent,  is  affected  only  in  a  slight  degree  by  reusuu  of 
a  leas  complete  splitting  up  of  the  fntH.  Still,  im  Iiuh  l>epn  siiid,  there 
are  canes  iu  which  the  digestion  of  fat  and  the  a-ssimilatiou  of  the 
albuminoid  sulistjinces  are  greiitly  affected.  ^  hen  there  is  marked 
steatonhcea  tliere  is  uudoubteilly  a  diminished  absorption  of  fat,  and 
the  ingestion  of  this  constituent  of  the  frxwl  must  then  lie  limited  and 
we  must  eniloav<»r  to  give  glycerin  and  neutral  soap  solutions  by  way  of 
medicaments.  Wlien  the  digestion  of  meat  is  profoundly  disturbed 
the  rejulily  8olu1>le  tdbuminoida,  of  which  there  are  many  preparations 
to  Ije  had.  shonld  l->e  x>rescribed. 

The  most  im{>ortaQt  indications  for  Bymptomatic  tn^atuieut  are 
naturally  furniahed  by  those  cases  in  which  diabetes  mellitus  occurs 
as  a  residt  of  the  pancreatic  disease.  The  attempt  has  recently  l>een 
made  iu  these  cases  to  give  the  pancreas  of  animals  by  the  mouth  or 
rectum.  Tliese  attempts  have,  liowever,  been  productive  of  no  more 
positive  results  than  have  the  experiments  ma«le  with  subcutaneous 
injections  of  pancreatic  extract  or  with  the  implantation  of  portions 
of  fresh  pancreas,  We  are  therefore  obliged  to  treat  the  glyc<^aria 
in  the  usual  way  by  means  of  an  antidial}etic  regimen.  Tlie  JitHculty 
of  carrying  out  of  this  dietetic  treatment  is,  however,  greatly  aggra- 
vated in  those  cases,  above  mentioned,  in  which  the  very  sulistances 
(fat  and  pmteids)  which  are  our  mainstay  in  an  antidial>etic  dietary 
■re  insufficiently  cousumod. 

As  reganls  the  surgical  treatment  of  pancreatic  affei^tions,  the 
operation  from  which  the  most  favorable  results  are  to  be  exj)ected  is 
that  of  incision  and  tlrainage  of  u  i>ancreatic  cyst.  There  are,  how- 
ever, other  caaee  reiMjrtod  iu  which  limite*!  areas  of  disease,  or  even 
the  entire  paacreas,  have  been  successfully  removed. 


SPECIAL   PATHOLOGY. 


Parenchymatous  Inflaznmatiou  (including  Abscess), 

Etiolooy. 

Pancreatitis  may  either  occur  as  a  primary  affection  or  arise  seo- 
ondarily  through  metastasis.  Korte  believes  that  the  primary  form  is 
due  to  an  extension  of  the  inflammatory  process  from  the  duodenum 
to  the  gland.  Among  other  causes  have  been  allege<l  mercurial 
IKiisoning,  alcoholism,  trauma,  pregnancy,  suppression  of  the  menses, 
and  various  altogether  hypothetical  factors.  The  chronic  form  may  be 
a  continuation  of  iin  acute  or  aulwicute  inliammation.  Tlie  ilisease 
appears  to  occur  more  fr(^|uently  in  the  male  than  iu  the  female  sex. 
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Pathological  Ajjatomy. 

Iii  the  first  stage  of  the  disease  the  inflamed  ^laud  is  reddened  and 
often  swollen  to  many  times  its  normal  size.  As  the  disease  pro- 
gresses suppuration  sets  in,  at  first  usuallv  in  multiple  miliary  foci 
which  gradually  t-oalesce  to  form  more  or  less  extensive  aliscesBeB. 
Indepeudeut  uf  the  ix^cauioual  occurrence  of  gangrene  of  the  paucreM, 
peritonitis  usually  seta  in ;  this  may  either  be  cireum8cril>od  or  aHsame 
a  diffuse  character.  Tlie  latter  occurs  ea|tecially  as  a  reMuIt  of  rupture 
of  Jin  abscesH.  The  |>«h  may  also  break  into  the  intestine  or  burrow 
along  the  colon  into  the  mesentery. 

Chronic  jiancreatilis,  which  may  f*>llow  the  iwute  form,  api^ears 
t4i  occur  only  iu  connection  with  a  concurrent  interstitial  inflamma- 
tion. The  abscess  may  become  converted  into  a  caseous  or  even  ual- 
carenuB  masa. 

Symptoms. 

The  disease  Ijegius  in  an  acute  way  with  severe  gastric  symptoioa 
consisting  chiefly  iu  sharjt  nuliatiug  pains  in  the  epigastrium  ami 
excessive  vomiting.  At  the  same  time  there  are  fever  and  constipa- 
tion, while  the  alxlomen  is  tense.  Jaundice  has  never  1»eiMi  nottnl,  at 
least  in  the  ejirly  stages  of  the  diseiLse.  and  glycosuria  has  been 
olwerved  only  twice  iu  upward  of  one  huudriHl  cji-ses  which  have  l)een 
thus  far  reported.  With  tlie  incre»ise  of  these  symptoms,  to  which 
are  mlded  a  small  irn»gular  pulse,  cold  sweats,  and  cyanoHis,  co11ai>s<^ 
sets  in  usually  within  a  short  time,  and  is  followe*!  by  death.  But 
aa  was  said  alwive,  tlie  difteiise  may,  with  the  ilisjippe^irance  of  the 
threatening  symptoms,  pass  into  a  sul>acute  or  chronic  stage.  Then, 
if  nu  operation  is  not  resorted  to,  the  pus  may  disclinrgp  in  one  of  the 
above-mentii>ned  dinvtious  with  the  conse<pienceH  which  we  have 
descril>ed,  or  in  favorable  cjikos  after  the  emptying  of  the  al)SoeH8 
complete  reoover>'  may  ensue. 

Dl^onobib. 

As  is  seen  fntni  the  description  of  the  symptoms,  the  picture  pre- 
seute<l  by  an  acute  pancreatitis  eorre«ponds  exactly  Ut  that  of  peri- 
tonitis, which  disease  exists  at  the  siime  time,  that  is  to  say,  Uierc  is 
acut4*  intestinal  obstruction  accompanioil  not  seld«im  by  elevation  of 
temjjeniture.  A  diagnosis  of  the  acute  form  is  therefore  ilui>0S8i- 
blo  without  an  exploratory  la|>arotomy.  In  the  chronic  form,  also,  a 
diagnotsis  is  [K-issible  liefore  an  ojieration  <»nly  when,  in  consi^^iuencd 
of  closure  of  tlie  duct  of  Wirsung,  the  digestion  of  fat  is  interfered 
with    in   the  above-described  wav.    SometimeH    the    inflarnmatorr 
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pouring  out  of  pus  iu  the  omental  bursa  may  be  feli  an  a  hiiuor  l>o- 
tween  the  stomach  aud  colon,  the  defu^ent  of  which  towards  the  left 
lumbar  region  in  regarded  by  Kurte  as  characteristic. 

TllEATMENT. 

Surgical  treatment  is.  it  need  not  l>e  said,  the  only  poesiblo  one. 
According  to  Kurte,  this  may  lie  undertakeu  iu  the  Bubacuto  stage. 
Of  three  cases  which  this  author  operated  upon,  one  recovered. 


Glironic  Interstitial  Inflanunation  (Sclerosis). 


Etioloov. 


In  the 


the 


the 


interstitial  groii'th  lies  in 
an  affection  of  some  ueighlxiring  organ  which  has  extended  ko  ils  to 
involve  the  pancreas.  Among  such  affections  are  to  be  mentioned  ul- 
c-era  of  the  stomach  or  duodenum,  chronic  peritonitis,  or  inflainniatifm 
of  the  retroperitoneal  connective  tinaue,  of  the  ductus  choledcxihus,  of 
the  vertebne,  etc.,  tumors  of  neighboring  organs,  gall  st^^mes,  <»r  an- 
eurysms, which  latter  may  exercise  pressure  on  the  gland  or  its  ex- 
cretory duct.  Other  diseases  of  the  pancreas  itself,  e6|>eciidly  tumt>rs, 
calculi,  aud  |»eri[mucreatic  adiiesions,  act  in  a  similar  way.  In  other 
cases  the  cause  lies  iu  disturbances  of  the  circulation  and  their  C(»u- 
Beqnenoes  following  disease  of  the  heart,  lungs,  great  vessels,  or  por- 
tal system.  Among  other  etiological  factors  are  to  be  mentioned  al- 
coholism aud  es|XK;ially  syphilis. 

Pathouxiical  Anatobiy. 

The  proliferation  and  subsequent  shrinking  of  the  interstitial 
oonneotive  tissue  afl'ect  either  the  entire  organ,  or,  as  is  more  fre- 
quent, oidy  a  part  of  it,  eejtecially  the  head.  The  gland  is  at  the  be- 
ginning of  the  disoase  enlarge*!,  congeste*!,  aud  of  firm  consistence, 
but  in  the  furtlier  progn»ss  of  the  affection,  through  contraction  of  the 
connective  tissue  and  compression  of  the  parenchyma,  which  some- 
timen  results  in  cyst  formation,  it  atrophios  and  Ivcomes  smaller. 
The  changes  in  shajK'  resulting  from  general  affe<rtions,  es|:ecially 
from  circulatory  disturliances,  are  usually  lees  pronounced  than  in 
those  caaes  in  which  local  disease  is  the  cause. 

BnfPTDKS  AXD  DiAONOHTS. 

As  chronic  inflammation  of  the  pjincroas  occurs  only  exceptionally 
as  an  independent  ilisease.  being  as  »  rule  n  secondary  affection,  tJiere 
are  no  characteristic  symptoms.     A  diagnosis  of  the  disease  is  there- 
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fore  impoBsible.  At  tlie  nioet,  in  tho»e  cases  in  which  one  of  the 
above-mentioned  etiological  factors,  glycosuria  or  the  characteristic 
change  in  tlie  composition  of  the  froces,  exists  a  probable  diaK^osis 
may  be  made  of  its  presence. 

From  the  fact  tliat  a  diagnosis  is  impossible,  there  is  nothing  to 
be  said  as  to  treatment. 


Hemorrhage— Apoplexy  of  the  Pancreas. 

Etiology  and  Pathological  Anatomy. 

The  hemorrhages  which  not  uncommonly  result  from  obstructiim 
in  diseases  of  the  circulatfiry  apparatus,  the  lungs,  or  the  portal  sys- 
tem, possess  only  an  anatomico-pathohigicHl  interest,  for  they  can- 
not be  recognized  intra  vitam.  They  occur  frequently  in  the  course 
of  chronic  interstitial  pancreatitis,  forming  reddish-brown  foci  from 
which,  at  a  lator  period,  may  lie  forrae<l  cyst-like  cAvities  coutainiug 
a  serous  or  bl<Mxl-stmned  fluid.  The  hemorrliages  occurring  in  cysts 
of  the  ]>aucreas  likewise  are  of  no  particular  clinical  interest.  But,  on 
the  other  hand,  hemorrhage  into  the  substance  of  the  panci-eas,  oc- 
curring with  apoplectiform  symptoms,  is  of  great  importiince;  by  rea- 
son of  its  i)eculiar  course  it  has  been  called  apoplexy  of  the  pancreas. 

The  affection  has  been  observed  comparatively  frecpiently,  espe- 
cially in  oljese  individuals.  Of  the  etiological  factoi-s  the  one  deserv- 
ing special  mention  is  arteriosclerosis,  more  particularly  that  due  to 
syphilis,  although  other  causes  of  the  degeneration  of  the  vessel  walls 
have  l>eeu  allegeil,  among  them  excessive  antemia  es|>ecially  in  lying- 
in  women. 

At  the  autopsy  the  organ  is  found  enlarged,  of  a  dark-red  color, 
and  containing  fresh  and  old  blocxl  in  the  i>arenchyma  luid  interstitial 
tissue.  The  hemorrhage  may  extend  into  the  neighboring  connective 
tissue  and  may  also  fill  the  omental  bursa  or  even  the  entire  abdom- 
inal canty.  If  death  have  not  imme<liately  resulted,  the  glands  will 
be  found  to  be  very  soft  and  |>erhai»8  gangrenous. 

Symptobcs  .vnd  Duonosis. 

Apoplexy  of  the  pancreas  is  the  only  form  of  hemorrhage  of  the 
organ  which  has  any  clinical  significance.  This  jiroiluces  severe  pain 
in  the  epigastrium,  vomiting,  an  urgent  desire  to  defecate,  and  a  feel- 
ing of  extreme  anxiety.  Death  occurs  in  collapse  either  at  once  or 
within  a  few  hours,  and  seldom  does  the  affection  take  a  less  rapid 
course.  In  a  few  exceptional  cases  a  temporary  improvement  has 
been  observed,  but  in  the  course  of  a  few  weeks  death  has  taken  place 


OANORENE. 

aft4*r  RymptoniB  of  peritonitis  and  pyemia  (Seitz).  The  amount  of 
blood  lo8t  18  not  as  a  rule  sufficient  to  account  for  the  sudden  death, 
and  in  nioHt  oiiMeH  tluH  miiHt  Ik*  hiid  to  Kiim^k.  We  know  as  yet  of  no 
signs  upon  which  we  can  hane  a  ponitive  diagnosis  of  pancreatic 
hemorrhage,  and  conHe^iuently  we  possess  no  data  apou  which  to 
formulate  a  rational  treatment. 


Atrophy, 

Atrophy  of  the  pancreas  may  vary  greatly  in  degree.  Sometimes 
it  consists  of  only  a  slight  diminution  in  weight  and  size;  in  other 
casee,  on  the  contrary,  where  the  cause  resides  in  arteriosclerosis,  in- 
terstitial inflammation,  fatty  degeneration,  compression  from  witliout, 
etc.,  the  atrophy  may  be  so  complete  that  the  gland  tissue  has  entirely 
disap{>eared,  and  there  remains  only  a  flattened  connective-tissue  cord. 
Atrophy  is  the  alteration  of  the  pancreas  found  most  frequently  in 
association  with  dialiete^i  raellitus. 

\u  advanced  degree  of  atrophy  occurs  sometimes  in  old  age  or  as 
one  of  the  expressionH  of  a  general  cachexia,  although  it  is  by  no 
means  a  constant  accompaniment  of  the  latter  condition ;  indeed,  even 
in  excessively  cachectic  individuals,  in  whom  the  other  organs  are  re- 
duced greatly  in  size,  the  pancreas  is  as  a  rule  not  affected  (Uause- 
manu).  For  this  reason  it  is  probable  that  the  atrophy  found  in 
diabetes  mellitus  is  not  always  to  be  regarded  as  a  single  cachectic 
process.  This  is,  however,  true  only  in  those  cases  in  which  the 
atrophy  is  slight  in  degree.  Hausemann  distinguishes  a  cachectic  and 
a  **  diabetic"  atrophy,  and  believes  that  a  differentiation  of  these  two 
conditions  may  Ix^  made. 

A  dui*jitoitin  is  possible  only  in  c^^es  of  complete  atrophy,  and  is 
to  be  made  from  the  presence  of  the  alterations  of  the  faeces  al>ove 
descrilied. 

There  is  no  ti'eatmeut  of  the  trouble  which  can  be  effective  in  re- 
storing the  organ  to  its  normal  condition. 


Gangrene. 

The  pancreas  may  become  either  completely  or  partially  necrosed 
as  a  result  of  various  affections.  Gangrene,  and  then  usually  in  the 
form  of  fat  net^rosis,  has  most  frefjuently  been  observed  in  cases  of 
acute  pancreatitis,  antl  also  in  throinlxmis  and  embolism,  hemor- 
rhages into  the  gland,  cancer,  or  calculi,  after  i>erforation  by  gall 
stoneH  or  gastric  ulcer,  and  after  the  discharge  into  tlie  oi*gan  of  pus 
from  suppurating  fc>ci  of  inflammation  iu  the  ueighb«3rhood. 

The  disease  is  manifested  by  symptoms  of  fever,  severe  jmin,  and 
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exliaui^tiou,  aud  termiortte^  fatally  as  a  rule.  Cases  have,  however, 
l)efu  obBerve<l  in  wliich  recovery  followed  the  Hloughiug  off  of  the 
uecroi^ed  portion  intt)  the  intestine.  In  8i>me  cases  idso.  in  which  the 
necrosis  of  the  |)ancrea8  waH  accidentally  discovered  duriu^;  a  Injiarot- 
omy,  the  ^a-ngrenoiis  portion  has  l>een  reraove<l  by  the  knife.  A 
positive  diagnosis  can  naturally  l>e  arrive<l  at  only  after  opening  of 
the  abdomen. 

Oancer  (inoluding  Sarcozaa), 

Etiology. 

Carcinoma  is  the  most  frequent  disease  of  the  pancreas  and  may 
be  of  primary  or  secondary  ori^^iu,  the  latter  beinj^  somewlmt  the 
more  usual.  In  iliis  case  there  is  generally  a  direct  extension  of  the 
carcinomatous  process  from  a  neighboring  organ,  e«i>ecially  the  stom- 
ach, liver,  or  gall  bta^lder ;  more  rarely  the  disease  arises  by  metaa- 
ta»is  from  carcinoma  of  some  distant  organ. 

Art  regards  sex.  men  are  much  more  frequently  attacked  than 
women.  As  is  the  rule  in  the  case  of  cancer  of  other  organs,  tliat  of 
the  jiancreas  occuim  usually  at  an  advanced  age,  yet  it  has  not  very 
seldom  l>een  olwer^ed  in  ]xirsous  under  forty  years  of  age.  It  is  not 
known  whether  a  nitrogenous  diet  or  some  other  IncioYj  such  jlh  the 
mtKle  of  life,  trauma,  or  prece4ling  disease  of  the  organ,  predispose 
to  carcinoma  of  the  paucrexis. 

Patftouxjical  Anatomt. 

Cancer  usually  l>egins  in  the  head  of  the  pancreas,  seldom  in  the 
tail  or  the  middle  portion.  In  it«  further  course  it  may  involve  the 
entire  organ,  converting  it  into  a  symmetrical  tumor,  or  it  may  pi*e-, 
sent  itself  in  the  form  of  larger  or  smaller  cancerous  nodules.  In 
either  case  the  tumor,  which  is  usually  of  uneven  surface,  may  attain 
a  very  large  size. 

The  most  frequent  variety  of  cauoer  of  the  pancreas  is  tlic  hard 
scirrhus.  the  soft  forms  of  medullary  carcinoma  being  much  le.s9' 
ofh'U  met  with.  Sarcoma  of  the  pancrejia  has  only  exceptionally 
been  ol)Herved.  The  conse<iaences  which  may  result  from  a  cani^^r  of 
the  paucrcjis  are  of  the  most  varied  sort.  In  the  first  plaot-,  just  as 
the  pancreas  itself  may  be  affected  seconilarily  by  extension  of  the 
malignant  growth  from  other  organs,  so  may  a  iiriiiiary  neoplasm  of 
this  gland  involve  other  i>arts  secondarily.  Tlien  again,  in  conse-l 
(piencp  of  the  increase  in  size  of  the  pancrejis,  then*  imiy  arise  com- 
pression symptoms  in  the  ghind  itself  (especially  closure  of  the 
excretory  duct)  or  in  neighboring  organs.     In  the  former  OMe  voj 
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^slmll  tiiul  c>'Htic  tlilutatiou  of  the  dnci  of  WirKiui^  or  of  iU  hmuclK^. 
In  tlio  hitti'i',  tlio  presHUro  im  the  veuu  cava  or  tht*  portjil  win  nmv 
reKult  iu  aMlnim  of  the  lower  extremitias  or  lUM'itos.  As  n  r4>HuU  i>{ 
|irt>»Mure  on  tlic*  pylonis  or  diuxlenuiu,  ^imti'ectjusiH  will  Ite  iinHlucod. 
Ill  stu'h  nwi'S  jjiuiiilico  may  Ihi  ratiHed  l»y  eoiiipres.sion  of  tlin  tluriuH 
choletlix^huH,  HydroDephrosiH  from  i'oini»w*8Hit»ii  of  the  Irft  ureter  htiH 
boeu  otiserve<l  in  a  earto  of  excessive  )<i*fiwth  of  the  tnmor. 


BVMinXtMH. 
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>f  the 


I 


uioiit  HtrikiUK  ol  tuc  Hvmptimm  lu  ciitieer  oi  iiie  pauereuM 
th«^  e.jwhe\ia.  The  ])atieiit4  eompluiLi  almost  eonstnutly  of  jiaLii  in  the 
epigaHtritun,  whieli  is  usually  continuous  although  it  may  appear  iu 
the  form  of  severe  attacks  (ecjuliac  ueuiiilgia).  The  morhid  picture 
naturally  varies  accortliug  to  the  size  of  tho  tumor  and  also  tlie  di*Ki^^ 
to  wliich  the  neighboring  organs  arc  inv4>lved.  Thus  there  may  be 
pronounced  gastre<rtasia  with  or  without  jaundice,  or  ceilema  of  the 
extremities,  or  ascites,  or  again  hydrouephnwis. 

Physical  examination  of  the  alxlomen  gives  iu  mt^t  cases  a  neg- 
ative result.  The  reason  of  this  is  that  the  bead  of  the  pancreas, 
which  is  tho  jmrt  usually  affectetl,  lies  >»ehind  the  liver  and  tJierefoi-e 
is  n(»t  accessible  to  palpatiou  except  when  the  growth  is  of  very  hirgo 
size  or  when  the  organ  is  tUsplaeed  dowTiwards. 

Ah  regards  the  dunitifm  of  the  disease  there  is  little  definite  to  be 
sjiid,  for  in  the  cast^  of  a  palpable  tumor,  when  the  Litter  can  be  ilis- 
tiuctly  felt  the  ilisease  must  already  have  existeil  a  certain  time.  Da 
Costa,  however,  says  that  death  S(tmetimes  ixvurs  a  few  moutlis  jifter 
the  first  symptoms  have  been  not^l,  and  is  seldom  deferretl  more  than 
a  year.  Sometimes  sudden  death  has  l)een  observed  in  persons  whe 
np  to  tlmt  time  hatl  l»een  a|)f»arently  in  ]>erfect  hi^alth.  in  whom  thfl 
autojjHv  reveale^l  a«  the  cause  of  death  a  more  or  less  exteufiive  carci- 
noma of  the  pancreas. 

Duoxosts. 

From  what  lias  been  said  alnjve  it  will  lie  seen  that  the  di^ignoMts 
of  carcinoma  of  the  pancreas  will  in  many  cas*?s  Ik*  8urrounde<l  by  the 
givatest  llifficuJtit^s  aud  fretiueutly  iude^nl  will  be  iiuposMible.  An 
almost  constant  cadiac  neuralgia,  the  anomalies  of  the  ficoes  which 
are  clmra*'teristic  of  disease  of  the  pancre/iH,  and  j>ofisibly  dialn^tos 
mellitus  will  point  with  certaint.v  to  the  existence  of  an  affe<'tion  i>f 
the  pancreas.  But  even  when  cachexia  is  also  present  the  carcinonni- 
tous  nature  of  the  disease  cannot  Ik*  alisolulidy  predicated,  for  other 
affections  of  the  pancreas  may  abio  Ije  acc<»mpaniotl  by  extreme  ema- 
CLtttion.     Wo  nwy  regi).nl  the  diagnosis  as  positively  eatablislictl  only 
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wLeu  we  »n^  n\Af  U*  f«wl  tlio  hnuor.  Acci>r<liu(jf  Ui  the  HtHiit»iicK 
colli^c'twl  liv  Da  Cosln  it  \vji»  posftibh^  tii  uiake  oiit  llio  pivseiu'O  uf  jt 
tnn»<ir  only  tbirt^^on  iiiiii-s  in  u  totnl  of  one  hundred  and  thirty-seven 
c^iHeH  of  cancer  of  the  pancreas. 

TllEATMENT. 

In  the  cases  in  which  palpation  has  demonstrated  the  existence  of 
A  carcinoma  of  the  jMincreas  there  can  no  lon^jer  lie  a  (pjeHtion  of 
operative  interference,  since  the  mali>j;naut  new  K»*'»wth  will  then  Iki 
too  far  advance<l.  On  the  other  hand,  carcinomatous  ixjrtions  of  the 
pancreas  have  Ix^n  excised  when  the  diHenso  was  in  the  very  earliest 
stage,  the  diagnosis  having  been  maile  during  an  aI)domiiial  section. 

Tuberculosis. 

Tuberculous  disease  of  the  jfancreas,  which  according  to  Klebs  is 
never  seen  in  acute  miliary  tiiberoulosiH — a  statement  of  which  Fried- 
reich doubts  the  correctness,  ap|>ears  to  Ije  of  very  exceptional  occur- 
rende.  In  the  few  coses  that  have  been  rejMirted,  there  were  caseous 
foci  surrounded  by  miliary  tulxTcles. 

Fatty  Degeneration. 

Fatty  degeneration  of  the  pancreas  may  occur  under  the  form  of 
an  interstitial  lipomatosis  or  of  a  tiiie  fatty  degouemti<»n  of  the  par- 
enchyma. The  liiM>matosiH  which  (KX'urs  as  a  part  of  a  general 
adiposity  may  also  leiul  to  atroi>hy  of  the  parenchyma,  the  widened 
interstices  of  which  may  In?  traversed  by  fine  processes  of  fatty  tissue. 
True  fatty  degeneration  corresponds  in  all  resjiects  lo  the  same  proc- 
ess affecting  other  glandular  organs. 

These  conditions  have  no  ]ir)U'tica!  significance. 

Amyloid  Degeneration. 

Amyloid  degeneration  of  the  pancreas,  which  (»ccurj  only  along 
the  ctiurse  of  tlu^  bl<MMl-v<*ssels,  accompanies  a  similar  alteration  in 
other  organs,  and  its  only  significAuce  is  that  of  a  chance  i»oHt-mortem 
discovery. 

Cysts. 

EnOLOGT. 

Cystic  formations  in  the  pancreas  are  as  a  rule  the  reeult  of  an 
obstruction  to  the  flow  of  the  s»xTeti(m,  that  is,  of  a  closure  of  the 
excretory  duct  of  the  gland,  caused  by  various  diseases  either  in  the 
glnnd  itself  or  in  adjacent  parts.     Of  etioh>gical  factors  firesent  in  the 
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pancrojiM  itw^If  iiro  Ui  Ixi  mexitiouwl  concretioiw,  rarcinoina,  iiiterHti- 
tiid  couutM^tivMisauo  hyi^ortropLy,  or  cioHtrieial  foiujjitii»ij  uft^ir  iii- 
jiiri(»«.  As  roicanls  tlio  liiMt-nnrucHl  cause,  the  peritxl  wliich  claiiHCMl 
iifU-r  tbo  receipt  of  the  injury  before  the  cyst  was  iliscovereil  vari**<l,  iu 
sevnntoflu  cahos  t-dlkx^ted  by  Loitli,  Im^Iwooii  t<>n  days  au<l  ton  years. 
By  rea«ou  of  tbo  iini>o88ibility  of  diji^'uiwiD^^  a  wouml  of  the  paucrean 
whou  there  in  m)  injury  of  the  alHloniinal  wall,  we  naturally  are  not 
always  able  to  dfU^rraine  with  certainty  thia  etiological  relation  dur- 
ing life.  Fisher  is  of  the  opinion  that  the  action  of  u  traumatisni  in 
the  prcHluction  of  a  cyst  <»f  the  jmncreaa  can  l)e  exerted  only  indirectly. 

CU)Kure  of  the  duct  ot  AVirsung  with  resulting  cyst  formation  luay, 
it  is  dainietl,  l)e  (x-c^uiiomnl  by  a  catan'h  extending  into  the  excretory 
dnct  from  the  duodenum,  as  also  by  tumors  of  the  duct,  iinpactod 
gall  stones,  or  by  the  contraction  of  peritoneal  l>ands.  Ab  a  result  of 
exi>eriment8  upon  animals  Senn  lias  Ijeen  let]  to  the  opinion  that  a 
diunmiug  l>ack  of  the  pancreatic  secretion  with  cousetpient  formation 
of  a  retention  cyst  is  possible  only  when,  in  addition  to  closore  of 
the  excn^t^iry  duct,  there  is  at  the  same  time  an  alteration  in  the 
glandular  tissue  of  such  a  nature  that  a  resorption  of  the  secretion  can- 
not take  place. 

Among  «x*casional  causes,  in  mldition  to  those  above  meutii>nod, 
typhoid  fever,  immixlerate  eating  and  drinking,  and  pregnancy  have 
been  alleged,  naturally,  however,  without  any  certain  foundiition  of  fact. 

Patholoqical  Anatomy. 

CystH  of  tlie  pancreas  are  situated  in  most  cases  iu  the  middle  por- 
tion and  in  the  tail  of  the  gland,  8**ldom  iu  the  head.  Their  si 7^ 
varies  greatly  in  different  cjvses,  but  may  sometimes  reach  that  of  a 
miku'H  bejul.  There  may  be  one  large  cyst  or  several  smaller  oues 
(ninula  pancreatica).  Exceptionally  the  entire  organ  is  hollowed 
out,  but  in  most  cases  more*  or  less  extensive  jHirtions  of  gland  tissuo 
remain.  Tlie  contents,  when  the  cysts  are  not  of  long  standing,  con- 
sist only  of  pancreatic  juice,  Vmt  hiter  they  are  alleretl  by  ailmixture 
with  bhHKl,  nuuus,  or  pus.  Their  reiutiou  is  always  alkaline;  iu  tho 
sedinjent  we  find  usually  fatty  or  otherwise  degenerated  epithelial 
cells.  Ajmrt  from  tho  presence  of  un-a,  rei»orte<l  in  one  case,  and  of 
c*dcar*Mm8  c<increti<>ns,  we  always  lind  diaMtjVHO  and  sometimes,  though 
by  no  means  constantly,  a  fat-decomposing  ferment.  We  have  no  re- 
ports concerning  the  pn\senco  of  try  [win. 


Symitoms  a\d  Duoxoflis. 

We  may  recall  here  the  signs  of  pancreatic  iliseane  inentiomHl 
abt)vo  in  the  m.vtiou  on  gcncnd  sympt^imatolog}',  especially  the  inilu* 
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enoe  wliicb  the  abseuce  of  paucreatic  juice  luai  ujxju  the  c(>iui>oHitiou 
of  the  faeces,  and  also  the  later  occiiiTeuce  of  dial)otes  mellitus.  Tlie 
rapid  emaciation,  which  has  sometimes  l>oen  ol>H«»rved,  is  most  strik- 
iuK-  Tlius  Kiistor  saw  oue  case  iu  which  there  was  a  h>ss  in  weight 
of  thiiiy-three  ixmutls  (15  kgm.)  iu  four  luoutliB. 

The  Huhjoctivc  8ymi>tom8  cousist  iu  a  swelling  t>f  the  alnlonu'U 
which  son»etinies  incr<»ivses  very  rapiiUy  iu  size,  dysiHiptic  sym]>toins, 
au<l  fretpiently  colicky  pains  in  the  epigjistrium.  In  the  further  course 
of  the  disejise  the  tumor  may  by  its  size  cause  compression  of  neigh- 
lM)riug  structures,  and  so  give  rise  to  ictenis,  cudeiua,  and  other  ctuu- 
l>re8sion  symptoms  such  lus  have  been  descril)ed  under  the  head  of  i*an- 
cer.  Death  may  result  from  mptui-e  of  the  cyst.  On  examination  it  is 
sometimes  possible  by  insi>ection  alone  to  detect  a  more  or  less  ex- 
tensive bulging  of  the  epigastrium  or  even  of  the  entii*o  alKlomen,  and 
occasionally  Muctuation  may  be  detected  in  the  tumor  on  paljMition. 

After  having  in  this  way  ascertained  the  existence  of  a  cyst,  we 
have  next  to  determine  whether  the  tumor  is  one  of  the  pancreas.  In 
the  differential  diagnosis,  to  our  knowledge  of  which  Kiister  has  con- 
tributed much,  we  have  to  exclude  echinococcus  cyst'*  of  various  al>- 
dominal  organs,  a  dilated  gall  bladder,  hydronei>hrosis,  and  ovarian 
cysts.  A  differentiation  from  the  latter  is  esi>ecdally  difficidt  and  for 
this  reason  a  positive  diagnosis  of  panci*eatic  cysts  in  women  has  never 
been  arrived  at.  Of  x>a'ri;icular  diagnostic  significance,  iu  addition 
to  the  point?  funiished  by  analysis  of  the  fjrces  and  urine,  are  the 
colicky  pains  in  the  gjistric  region,  for  the  latt(}r  occur  in  connection 
with  no  other  cystic  tumora  iu  the  upjH'r  portion  of  the  alnlomen 
(Leul)e).  Tlie  results  of  physical  examiuiition  and  exj>loratory 
puncture  of  the  cysts  are  also  of  great  value  in  the  diagnosis. 
As  against  the  probability  <^f  an  ochinococcus  cyst  of  the  liver  or 
si>leen  or  of  a  dilated  gall  bladder  is  the  fact  that  th(^  stomach  lies  in 
h'oni  of  a  jjant-rc-itic  cyst ;  this  can  easily  1k»  deinnustrated  by  inflating 
the  stomach  with  air  or  gas.  The  fact  als<»  tliat  the  cyst  may  some- 
times Ih^  separated  from  the  liver,  wlien  tlio  i)atient  stands,  may  1h^  of 
service  in  arriving  at  a  diagnosis.  Tn  the  dillVrentiation  from  an 
ovarian  cyst  we  must  rt'ly  in  great  measure  upon  the  knowledge 
obtained  by  l>imaiiual  examination.  Furtliermore  it  is  ti>  1h^  remeiu- 
Ixned  that  tumoiH  of  the  ovary  grow  fntin  Ijelow  upwards,  so  that  we 
are  always  abh^  to  obtain  duliiess  on  |)en'Ussion  low  <lo\vn  on  one  side, 
antl  also  tliat  tlu'  tumor  is  seldom  of  sueh  immense  size  that  we  cannot 
obtain  tympanitic  resonance  above  it;  on  tlie  otlier  hand,  jwincreatic 
cysts,  at  least  in  the  eases  hitherto  rejyorted,  are  never  so  great  that  wt* 
cannot  i>btain  some  intestinal  resonance  iM'tween  the  tumor  and  the 
crest  of  the  ilium.     The  presence  of  a  j>ortion  of  intestine  lying  over 
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tlie  tumor  may  also  be  deteriuined  by  simple  iuHpectii>u  or  by'iiifiatiou 
of  the  gut  with  wuter  or  air.  Thin  method  is  also  of  importauoe  iu 
tlio  difiVrentiatiou  of  a  cv»t  of  the  paucreas  fmm  Lyibronephrosifi, 
ubicU  latter,  by  re^won  of  its  extraperitoneal  sitaatioD,  is  coveretl  by 
the  aBoeudiug  or  de^iviidiug  colon.  HiilesH  the  byilrf>nephrosis 
is  of  very  large  size,  it  iran  hardly  1>g  mi^takeu  for  a  |MUicreatic  cyst 
ev«iu  wheu  the  iut4«tiue  la  diKphieeil.  But  it  is  otherwise  when  the 
flnctuatiuj^  tumor  has  attained  such  a  si/x*  as  to  till  the  i^reater  part  of 
the  al>th»meu.  In  such  cases,  us  I  know  fi-om  i)ersonal  exijerienee,  it 
may  be  impossible  to  make  a  certain  dia4;nosis  from  the  physical 
examination  alone,  and  we  mu^t  then  tnni  to  the  history  of  the  case, 
to  tlie  results  of  an  analysis  of  the  urine  and  fifn-es,  and  eepeoially  to 
an  examination  oi  the  iluid  obtained  by  explorat4>ry  puncture  with  a 
Pravaz  syrinpe.  The  presence  (»f  ditistiuw  in  a  fluiil  so  obtained  is  of 
no  s£)ecial  si^iilicance,  since  this  substance  is  fouml  in  all  ihe  fluids  of 
the  tissues.  The  fluid  may,  however,  be  regarded  as  certainly  pancre- 
atic juiit*  if  by  means  of  it  we  are  able  to  emulsify  and  decf»mpose  fat 
(almond  oil;  and  to  dissolve  fibrin  in  the  presence  of  a  soda  solution. 

TBEATlffiKT. 

Surgical  treatment  is  tJie  only  one  that  can  l»e  of  any  service.  As 
l>etween  tot^il  extiri>atiou  of  the  cyst  and  incision  and  drainage 
through  the  abdominal  wall,  we  must  generally  choose  the  latter  be- 
C-ause  <»f  the  great  danger  of  extirpation.  It  is  true  that,  iu  the  case  of 
simj^le  incision  ami  drainage,  we  must  be  prejwu'ed  t*-»  have  a  i>erma- 
nent  fistula,  ])nivided  there  be  any  functionally  active  gland  substiiuce 
remaining.  Nevertheless,  Kiisti^r's  statistics  give  four  deatlis  and 
only  erne  revcjvery  in  five  cases  of  total  extirpiiticm,  while  of  six  casen 
iu  which  simple  evat^uatiou  of  the  cyst  was  practise*!,  ^ve  recovered 
|M>rfec*tly  and  in  only  one  was  tliere  a  |>ermaueut  fistula. 

Calculi. 


*  PATHoijooirAi.  Anatoity. 

The  formation  of  concretious  in  the  (>aucreaM,  concerning  the  cause 
of  which  we  know  nothing,  is  of  much  leas  freipieut  occmrreuoe  than 
it  is  in  other  glands,  es|)ecially  th**  salivary.  There  are  alioiit 
fifty  sncli  cjisi^  on  reconl.  Tlie  stones  lie  usmUly  iu  the  duct  of 
Wirsung  or  inside  of  a  cyst,  in  which  case  it  is  uncertain  whether  the 
cyst  or  the  coucn»tiou  is  primary  ;  less  v*oramonly  thny  are  found  in  one 
nf  tiie  branches  of  tlu*  duct  or  in  the  gland  Hul)(^tance ;  th^y  are  ordina- 
rily mulliph\    They  are  usually  white,  audcmly  exceptionally  of  a  dark 
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color;  iu  sbajje  they  are  smootli  or  nneveii,  jjerhaija  facetted,  and 
sometimes  hraucliing.  They  vary  iu  size  beiweeu  that  of  a  l.ieau  aiid 
that  of  a  wnluut.  Tliey  may  l»e  either  of  homugoueuua  ctjusisteuc© 
(either  hard  or  friable  or  less  fre^iueutly  soft)  or  may  be  hard  ext^^r- 
iially  ami  soft  or  iluid  within.  T!n^  hiird  ntoues  consist  priucipally 
of  carl>ouute,  more  Ht^Ulnm  of  phosphate,  of  ralcium,  or  of  a  mixture 
of  tlioHO  two  salts,  which  may  V)c  covered  with  a  layer  of  organic 
matter.  The  soft  eoufit'tiona  (of  rare  *>courreu<:'e)  are  a  )m|>we(l  chiefly 
of  organic  sulmtiiuces,  for  they  are  aohible  iu  chloroform  aud  burn 
with  a  thick  smoke  of  aromatic  odor  (Miiinich). 

Among  the  couswiuenceH  of  caU'iili  of  the  pancrean  may  Ije  men- 
tioned retention  cysts,  interstitiid  inflammatit>n  ami  atrophy,  or 
imrenchynuitoiiA  inHammation  and  reaultiug  almceas  fonuatiou.  The 
comparatively  fre<(uent  coincidence  ol  calciUi  and  carcinoma  of  the 
|>jtucreas  is  worthy  of  Hjtecial  mention. 

Symptoms. 

The  symptoms  wliich  have  been  dej^crihed  as  cauHed  by  the  pres- 
ence of  ]»ancreatic  calculi  are  cariUal^i*-'  piuus  or  well-marked  colic  (i»an- 
creatic  colic)  and  diabetes  mellitiLS.  The  firat  ca«o  of  the  kind  wan 
reported  liy  Cowley  in  1788.  The  colic  may  lUisume  a  very  seveits 
character  and  be  ac^'umpanied  by  vomiting  aud  fever.  Diabetes  may 
occur  even  when  th^re  is  ni>t  complete  atrojdiy  of  the  glaud  sulistance. 
Tliere  may  \h\  no  Hym]>tomH  what<^.vor  s<i  that  tlie  affection  is  not 
recognized  during  life.  In  other  cawes  there  are  prefleiit  only  th« 
sympt4»mH  of  (»neof  the  couditious  caused  by  the  calculi,  eH|>eciHlly 
of  cyst  of  the  jwuicreas. 

Diagnosis. 

Ab  late  as  1878  Friedii'ich  asserted  tlnit  a  diaKu*>sis  of  |>anoreatio 
cidculi  was  im]>OHsible.  Since  that  time,  Iiowever,  three  cases  have 
l)een  i^jwrted  in  which  the  condition  wiw  diagnosinl  during  life.  In 
the  tirst  cjihc  (that  of  CapiMirelli)  over  one  hundred  calculi  were  nv 
moved  uf>on  oj^ening  an  absceris,  which  hji^l  formed  after  severe  |>aiu 
in  the  epigastrium;  in  this  cjls(*  a  few  m(mtlis  later  dial^etes  niel- 
litua  api»eare<l.  In  another  case  (that  of  Alinnieh)  the  stones  were 
discovered  iu  the  Ht(^H»ls  of  a  jMitient  who  ha<l  com|>lHin(Ml  of  very 
severe  colic.  In  only  one  case  (that  of  Lichtheim)  was  tlie  <li;ignoA]s 
nimle  intrfi  I'itam  from  the  presence  of  colic.  dia!x*tea,  and  diairluivji, 
without  the  discovery  of  a  stone,  which  was  found  later  at  the 
autopsy.  Having  regard  to  the  discovery  of  Fr.  Miillor  (see  page  376) 
it  would  seem  to  !x»  (jbllgatorv  in  fiitun^  cases  of  sus|M*cted  calculi  to 
make  an  examination  of  the  fie(*eH  in  order  to  dciermina  whether  the 
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decomixjeitiou  of  the  fat  is  Utan  complete  than  is  uormallv  the  i^tum; 
altliough  even  then  wo  Hhoultl  o]>t}iui  uo  diibi  itiMin  which  to  liime  au 
opiuiou  as  to  the  uatiire  of  the  i>ancreatic  affectiou. 

Treatment. 

No  attempt  ba.s  hitherto  heeu  uuule  ia  remove  the  calculi  l>y  o|>- 
erutiou.  Semi,  however,  reganls  this  lis  practicuMe  iu  a  case  iii  which 
coueretious  may  bo  discovered  iu  tlie  excretory  duct  duiiug  a  la{>ar- 
otomy.  The  atlWee  of  Fleiner  t<>  trejit  the  affection  hy  metliciiial  and 
dietetic  meaaures  is  practically  of  little  value  l>e(rauHe  of  the  diJK- 
cidty  of  diagnosis  iu  these  cases. 

Injuries  of  the  Pancreas. 

EnouxjY. 

Iu  additiou  to  lesions  of  the  paucreas  accompanyiug  stab  or  guu- 
sliot  wounds  of  the  abdomen,  the  gland  may  be  injured  by  ext^nml 
Wolence  without  uuy  i>erfonttiou  of  the  alHh»minal  walls.  Thus, 
nu-ely  it  is  true,  iujunes  of  the  i>aucreas  have  btion  observetl  iu  i>er- 
Bons  who  have  been  ruu  over  or  kicked  by  a  horse. 

SVMnX)M8  AND  DIAGNOSIS. 

Fatid  C4tlla]>8e  usually  eusnes  immeiliately  or  soon  after  the  injury, 
which  is  generally  followe*!  by  itun-n  or  less  extensive  liouiorrlm^ie, 
but  of  coui'se  the  other  complications  are  also  fiictors  iu  bringing 
alxtut  the  fiital  termination.  It  is,  however,  readily  conceivable  that 
injuries  of  the  pancreas  are  by  no  meaus  always  fatal,  and  this  is 
shown  fuHhermore  by  the  fiK't  that  cysts  of  the  jwincreas  have  \ieeu 
ob«©rvetl  to  follow  a  blow  u]tou  Uie  alxlomen. 

A  diagnosis  f)f  rupture  of  the  i»ancreiiH,  wliieh  might  K'  of  grr*al 
uieilicivlfgal  imiHutance  l^ecause  of  tliealisence  t*(  nu  external  wotuid. 
ifl  possible  intiti  vitam  only  by  menus  of  an  exploratory  la|>arotomy. 

Treatxext. 

The  rx{)enmeut8  of  Beuu  upon  animals  have  demonstrateil  tlie 
|Mtssibility  of  MH-overy  after  suture  of  the  wlges  of  the  wound,  jJl 
U(*crotic  i>oitions  having  been  removeti. 
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DISEASES  OF  THE  PERITONEUM. 


Anatomicaxxt  the  peritoueuin  is  n  bursa,  pbysiologicftllv  a  Ivmpli 
sat*,  and  it  in  imiwiiaui  to  remember  botb  of  them*  peculiarities  iu 
uudertakiu^  a  studv  of  the  diseases  of  that  luembraue,  for  the  latter 
owe  most  of  their  dani^er  to  the  mechnnieal  resnlts  of  mlhesious  which 
iuterfere  witli  the  fuuctious  of  the  bui-s>a,  aud  to  the  toxic  effects  of 
poisons  al:)sorbcd  by  its  lymphatics. 


EMBRYOLOGY. 

It  also  throws  some  light  upon  certain  of  these  diseased  conditions 
to  study  the  embryological  development  of  the  i>eritoueum. 

There  are  two  tlieories  iu  vogue  rt«  to  the  first  ori>;iu  of  the  |ieri- 
toueal  cavity  aud  the  membrane  which  lines  it.  The  view  (Midler, 
Toldt,  His,  Kolliker,  Klatsch,  Dexter)  most  commonly  acc43pted  is 
that  the  cavity  is  a  mesoblastic  fomiatiou,  api»eariug  first  as  a  8i>ace 
produced  by  a  cleft  in  the  mortobhwt  on  each  side  of  the  notochord  at 
a  very  e^rly  i>eriod  of  fcetal  life,  before  the  sides  of  the  flat  embryonic 
disc  show  any  tendency  to  turn  inwanhi.  These  cavities  enlarge,  and 
finally  each  opens  outwards,  lifting  up  the  hy{>oblast  on  the  median 
side  HO  as  to  form  the  f<nx)ve  wliich  is  destined  later  to  become  t)ie 
intofitinal  canid.  In  mammals  the  clefts  iu  these  mesoblasts  api»ear 
first  near  the  tiiil  aud  adviuice  towards  the  head,  and  result  in  the 
formation  of  a  common  plexiroi>eritoneal  cavity  on  each  side,  which 
become  joiued  into  one  by  nu>etini<  in  front  as  the  iuteHtinid  groove 
di'epena  and  close**  anteriorly  so  as  to  form  a  tube.  Then  the 
diaphra^^  grows  forwanls  from  the  spinal  column  and  separates  the 
ulHhmien  from  the  thorax.  Accortling  to  this  theory  the  endothelial 
lining  of  the  i>eritoueum  is  derived  from  the  mesoblast  cells,  like  that 
of  the  blcKxl- vessels.  The  other  theorj*  (Lancjister,  Hertwig)  hohla 
that  tlie  i»eritoneal  cavity  is  an  oflf-shoot  of  the  original  intestinal 
canal,  from  which  a  solid  process  buds  out  on  each  side  betweeu  tho 
o[nblaAt  and  hy])oblaKt,  formed  of  hyi)oblastic  or  epithelial  cells. 
'I'lieso  pnx'essps  enlarge  and  l»ecome  hollow  so  as  to  fi»nu  a  con- 
Kitlorable  cavity  on  each  hide,  and  then  they  coalesce  iu  front,  fr>rming 
tlio   uUlomiual  cavity.     The  epithelinni  l>ecome4  tnuisformod  into 
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endothelium,  and  tho  connection  with  the  lymphatic  system  develops 
later.  If  the  latter  theory  should  prove  true,  it  would  explain  the 
readiness  of  the  {peritoneal  membrane  to  imdergo  carcinomatous 
changes. 

The  embryonic  growth  of  the  gastro-intestinal  canal  makes  clear 
many  facts  otherwise  difficult  to  understand,  especially  in  regard  to 
the  relations  of  the  great  and  the  lesser  omentum.  The  gastro-intes- 
tinal  canal  is  originally  a  straight  tube,  with  a  slight  dilatation  mark- 
ing the  situation  of  tho  stomach,  attached  to  the  vertebra  by  a  mesen- 
tery, and  having  another  mesentery  running  forwards  from  the  gastric 


K^^^fffl* 


Km.  W,  DLi^rain  of  an  Aiitoro-Postfrior  Stnr- 
tioii  of  th«  UtMly  ill  F'l'tiil  T>ift-',  RhowiiJK  th« 
(Joureti  of  ihf  IVritdiivuiii  fn.m  tin*  Spiiio 
to  the  Umbilicus.     ((;eK»■IIllaut•^.^ 


Fio.  IS6.— Dlacram  of  a  Orofw-Sleotion  of  the 
lJo4ly  ill  I'li't  111  I.lfi'.  ( ( if  jfHiibauer.  )  I . 
Mi>s(>KUstriiiiii;  H,  Uastn^lifpatit!  LtKainfiit: 
.'!,  SuK|>fiiKory  LiKaiiX'iit. 


])Oi*ti(tn  to  tho  iiiodinu  lino  of  tho  abdomon  in  front.  Jnst  Inflow  the 
stoiiiJU'li  ;i  )>u<l  I'rnjoctH  iuto  tho  unteiior  mt'sciit^^ry  from  tho  tul»o,  un«l 
growing  rapidly  soon  forms  tlio  liv(a',  whioli  t'xtcnds  upwards,  separ- 
jiting  tho  folds  of  tho  niosontory  and  bocouiing  udhoront  to  tho  diu- 
phragni  (FigM-  Tm  johI  oG).  Moanwhilo  tho  ])auoroas  and  tho  sploon 
hjiv(s  api)oar(Ml  in  th<^  ])ostorior  niosont^n-y  as  small  intra])oritt>noal 
lK>dios,  jasthohiiul  tho  lowor  oud  of  tho  st()mach.  Tiio  stomach  alwnit 
tins  tinio  ninlorgoos  a  rotation  so  that  its  fonnor  jiostorior  border  is 
thrown  around  towards  Iho  front  to  f<irm  tho  groator  curvatuns  and  its 
nu^sontory  Ixvonios  roduudant  an<l  hangs  in  a  h>oso  fold.  At  tho 
sanio  timo  tho  forinor  antorior  bordor  is  tnruod  towards  the  right 
hypocliondrinm  ami  niakts  tho  h'ssor  cnrvaturo,  its  mcsontory  thou 
])asrting  otV  somewhat  to  tho  right  into  tho  round  ligamont  of  tho 
liv*'r.     Tii«r  mtatitui  of  thi*  stomach  thus   forms   the  cavitv    of  tho 
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le»Her  omentum  Itehiud  it.  The  fiplptni  and  ]uuicreius  nxredo  from  tbo 
Btomaoh  towards  the  attjK'bment  of  iho  iiowterior  mesentery,  and  the 
{MiDcreus  ultimately  becomes  extrtti>eritoneal  l»y  tho  fuHion  of  the 
peritoneal  fold  which  lies  between  it  and  the  ponteriur  abdominal  wall 
uud  its  conversion  into  counec- 
tivo  tissue.  Up  to  thiH  time  tho 
ducHleuum  and  trans  verKo  colon 
havo  indei^endeut  mesenteries, 
but  now  tho  duodenum  liecomeH 
fixed  to  tho  posterior  aWomina I 
wall  by  fusion  of  iU  fieritrmeum 
in  tho  same  way ,  and  tho  omen- 
tum, liaugiuK  in  front  of  the 
colon,  liGcomes  adherent  to  the 
latter  and  its  mesentery,  and 
thus  the  colon  is  made  an  at- 
tachment of  the  omentum  on  its 


PiQ.  57.  -~A,  DliMCTsfn  of  an  Antem-ro«teHor  Ri^'tlmi  of  the  Tlodx,  idinwlnf;  the  Rrfl*<xforui  of  IhA 
|*erltoneiiin  In  WniiiKn.  The  tipper  part  nf  the  aectlfKi  la  supposnl  i«j  be  a  little  to  tins  righl 
of  tite  tueaUl  pl«tie;  below  the  liver  It  la  lueelal;  (c,  oorouary  IlKiiiueot;  /.  Ilvar;  «,  •torn- 
ftcli;  c.  Iraiuvcrw*  coloo;  i',  amall  iotestlne;  pn.  pADcreu:  a.  aorta:  d.  duodcDUu:  i'.  uri- 
nary blaililer;  u.  ulerua;  r,  rectum  rn,  vaxliu:  pp,  parietal  perlioneiiRi;  gk,  ira«trobepfttlu 
uniffituin;   <*',  ipreiit  otoeotuiD;  o.  its  cavity,  the   leeevr  aac  of  the  perltooeum ;  mr,  Imtie- 

*  «erw  lutvocclon:  m,  tnraeotery.  fi  fe  a  afcrlch  of  a  tection  similar  to  thai  of  A,  abowlnc 
tbe  itoloti  nf  Ihu  tnuMvene  tneeocolon  aod  the  iKisterlur  fuld  uf  the  freot  oiuentuin.  (Alien 
Th<uiiN»n  In  (^iiaId's  "Anatomy. "> 

|Kwterior  surface,  and  at  tho  same  time  tho  mest'utery  of  tlje  colon 
ami  of  the  duoleuuiu  ami  the  i>eritoneum  covering  the  anterior  anr- 
(aco  of  the  latter  1)ecome  fused  and  thus  tho  |)eritoDeal  recess  pre- 
viously existiuij  l>etwoon  tlm  fwo  iransvorse  folds  of  tho  IkiwpI  is  oblit- 
erated ^Fig.  57).     The  lesser  omentum  is  thus  largely  formed  of  what 
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waH  oiigiually  tli*^  rij<ht  half  of  tho  uppor  iK>ritoin3jil  ujivity,  ajul  tho 
growth  of  tlie  livor  towards  the  right,  carrying  with  it  the  ho|>atiK:hio- 
tlciial  ligaineut  and  pnlliug  iipou  tho  diuHlenuiu.  results  iu  eoufltriet- 
ing  the  entrance  to  the  cavity  of  the  lessor  omentum  from  the  goneral 
canty,  and  thns  makes  the  foramen  of  W'iujslow. 

The  intoMtine,  from  the  dncKlenum  to  the  Hi»ler)ic  flexnro  of  the 
coU>u,  is  supplied  by  one  of  tho  vitelline  arteries,  whirh  aftertvurda 
Ijecomes  the  9nj)enor  mesenteric,  and  this  jiart  of  the  hiiwol  hangs  iii 


l^o.  M.— DiaRTMni  BbowluK  llie  Pcmterlor  Wall  of  Uiu  AlMlniiiifn  wllli  the  l.lmiA  wli«re  Ibe  t^lftri- 
t?liil  lAyer  of  tli«»  I'eritoDeuui  ii  IU'fl«9Ct«Hl  u(iou  the  ViBcerii, 


a  long  loop  on  a  straight  jjost^rior  mesenU?r>',  but  attached  to  the  an- 
terior abdominal  wall  by  tho  vitelline  duct.  Fn»m  tho  descending 
Ikrauch  of  this  fold,  originally  lying  to  the  right,  develops  tho  small 
intestine,  and  from  ita  aHceuding  portic^n  the  large;  but  Ihd  latt<*if 
iUi<hn*goe«  a  rotation  which  throws  it  across  tlie  other  towards  tho 
right,  BO  that  tho  cox^um  reaches  the  right  ilijio  fossa  and  bocomee 
adherent  tliore,  and  the  colon  rises  and  crosses  the  root  of  llie  meaen- 
tery  of  the  siaall  inU'stine.  Thns  the  parts  attain  their  normal  adult 
position.  From  the  splenic  flexure  downwards  the  rest  of  the  colon 
has  a  long  mesentery,  its  attachment  following  nearly  the  direction  of 
tht^  left  ur(*t<^r.     Stunotimea  this  Ui}Uil  couditiou  |>er8iuta  and  the  long 
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fau-Hbui»ed  inosentery  witli  Oh  coiui)aratiTe]y  short  hixse,  the  cdgt*  t*) 
whirli  the  bowrl  is  aHach(>(l  being  several  timea  longer  tlmu  the  biute, 
forms  an  arraiipemeut  which  greatly  i»rc<1iH]>o6eH  to  the  nccnn^euce  of 
voUiilua.  l^iit  the  deHceutling  cohm  usually  bocomea  applied  tn  tho 
posterior  wall  of  the  abdomen  very  early,  the  ]>eritouejd  surfaces  thus 
brought  in  contact  fuse  togethej,  and  tinally  the  deep  pocket  under 
the  mesentery  of  the  lower  desceniling  colon  and  sigmoid  flexure  dis- 
apix>ars  in  tho  same  way.  Tbis  pocket  is  sometimes  found  |>ersistent 
even  when  the  descending  colon  has  become  attached  to  the  alKlomiual 
wall,  making  a  poach  under  tlie  mesentery  of  tho  sigmoid  lx?tweeu  the 
oolou  and  the  sigmoid  extending  inwards  to  the  ureter,  and  u]>wards 
fiuite  to  the  kidney,  kuo^^-n  as  the  infrasigmoid  iKJUch.  Tho  normal 
attachments  of  the  mesenteries,  when  all  these  changes  are  completed, 
ia  well  shown  in  Fig.  68,  A  study  of  this  figure  shows  that  tho  left 
half  of  the  original  peritoneal  c-avity  ha«  gradually  extended  so  as  to 
include  nearly  the  entire  i^rit^neal  canty,  while  the  original  right 
side  ia  represented  only  by  the  cavity  of  the  lesser  omentum  and  the 
|K>rtion8  to  the  extreme  right  of  the  csecum,  ascending  colon,  and  sua- 
l>ensory  ligament  of  the  liver.  It  is  also  instructive  as  showing  in 
what  directions  one  should  expect  burroT**ing  to  occur  if  suppurative 
processes  attain  the  retroi>oriton()al  cellular  spaces. 

ANATOMY. 


Tho  peritoneal  cavity  has  numerous  pouches  or  fossjo  which  are  of 
importance.  The  largest,  most  im|x>rtant,  and  most  constant  ia  the 
lesser  peritoneal  canty»  entered  in  the  adult  state  by  the  narrow  open- 
ing known  as  the  foramen  of  Winslow.  Hernia  may  occur  directly 
into  this  ca\ity  through  the  foramen,  or  it  may  enter  it  by  pushing 
before  it  the  thin  layer  of  i)eritoneum  in  the  lesser  omentum  just 
a])«>ve  the  lesser  curvature  of  the  stomach,  kno^-u  as  the  pars  flaccidii 
(Fig.  69).  Fig.  fiO  shows  the  interior  of  the  leaser  omental  cavity,  the 
anterior  layer  l>eiug  cut  across  between  the  colon  and  stomach,  and  the 
latt^T  (trgan  thus  free<l  l>eing  lifted  up  so  as  to  ox]>ose  the  entire 
cavity  in  frfjnt  of  which  it  lies.  The  probe  passes  tlirough  the  fora- 
men of  Winslow,  l>ehind  the  right  portion  of  the  lesser  omentum  (the 
ligamontum  hepatoduodenale)  and  is  seen  emerging  in  the  cavity  of 
the  lesser  omentum  (Henle). 

^NTaere  the  duoilenum  passes  into  the  jejunum  ia  a  jwuch  known 
aa  tho  duodenojejunal  fossa,  which  is  formed  by  a  broad  band  of 
peritoneum  which  passes  from  tlie  mesocolon,  just  internal  to  the 
inferior  mesenteric  vein,  to  the  last  fwirt  of  the  duodenum,  that  part 
of  Uio  duodenum  always  running  vertically  upwards  for  an  inch  or  ao 
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l»efore  emerging  into  tbo  jejumiiii.  This  ikur4i  ban  ib*  inoulli  directwl 
upwards,  the  band  having  a  fun-e*!  ui»i>er  free  margin.  It  im  to  b« 
8oeu  simply  by  throwing  the  large  and  small  intcistiue  upwardH  and 
to  the  right  so  as  to  uncover  the  left  «ido  of  the  ntot  of  the  mesentery. 
The  jHrnch  varies  in  size,  in  some  cases  admitting  tlie  last  joint  i>f  the 
thumb,  in  others  only  that  of  tlie  little  linger.  It  is  seldom  absent, 
but  is  occasionally  represented  by  a  mere  baud,  the  1x}tt4)m  of  what 
should  be  the  pouch  K^ing  oi)en.  Small  as  it  is  normally,  thei'e  are 
records  of  over  fifty  cases  of  hernia  into  it,  or  rather  through  it  into  the 
retroperitoneal  space,  and  in  some  the  entire  small  iutestiuo  has  been 


c'lda  of  the 


Omvotuiit.  r.  IJKAnteotnm  phroiilco-(r«oph«Kriini:  ;,  pitr«  trnillDriuof  llw 
J,  lliTMiMDtutii  b<j|Mitofluo()pnala;  4,  llganitrntum  bepfttorctuJo;  .s,  pantfUc- 
oawDtum.    ( By roQ  Kobluon. ) 


found  in  this  new  sac.  Treves,  however,  thinJts  that  the  curious  ohm 
n*i>orted  by  Sir  Astley  Cooj>er  was  not  of  this  variety,  bwauso  of  iiH 
different  rehitions  to  the  mesenteric  vessels,  the  hernia  in  tlmt  ca<*« 
having  found  its  way  into  the  transverse  mesocolon,  not  into  the  truo 
n»troj>oritoueal  space.  According  to  Treves  the  du(»den<»jojunal  pi>uch 
owes  its  formation  to  the  traction  maile  ui)on  the  peritoneum  by  the 
downward  growth  of  the  ciecuin  after  rotation  of  that  part  of  the  bowel 
has  occurred,  and  the  peritoneum  begins  to  slide  with  the  cavum  and 
to  be  drawn  away  from  the  mesentery  of  the  duodenum  M-hich  had  ex- 
isted up  to  that  time.     The  simultaneous  disfilacement  of  the  descend- 
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lug  colon  to  the  loft  would  HB»iut  iji  ]>ull]ug  ont  ilio  ijieHOiln(^Mlenun] 
Ui  Ik  tniii8verH6  fold. 

The  spleen  lies  iu  a  recess  limited  l>elow  by  a  fold  of  peritoueuia 
kuowii  an  tlie  eogt<^)Colie  ligaiueut.  beiu^  the  tittachmeut  of  tho  uieso- 
colou  at  the  splenic  flexure  to  the  abdoniiDal  wall  ami  coiitiunoua  with 
the  veiiieal  gatitrospleuic  omcutuiu.     It  is  supi»ost;d  that  the  projeo- 


Fhi.  60.  — Tb*  Oftvlty  of  tb«  LMser  OoMOturo,  LftM  Open,  x  m*rkn  tfae  cutmleM,  tb«perf toaeom 
balag  (llTideU  between  (h«  >tomach  bikI  inuiiTcnw  colon  and  ihc  ftoout^  tunuMl  up.  A 
probe  Is  pKsopd  thruuKli  the  furBineo  of  WItuiluw.  i,  liver:  f.  tftkU  blmdiirr;  f,  «toiiuiah;  i. 
posterior  wall  of  thv  ga^robepath;  omenlum:  .%  Bpiefrrro  Uthe  of  (be  livrr;  a,  paotfrraa:  7, 
•ptesa.  coTrre<1  at  H  by  the  onwrnum:  v.  fpleolc  ^elu;  10.  tnio«ver»e  coIod:  ;/,  jrmu  omrs- 
taro;  /f.  pnaterior  wall  of  tbe  caflt^-^-lrmiisvefse  uieaocoloo ;  XJ.  duudeoum.  (Byroa  l(nhin- 
eon.  after  Ifenle. ) 


tion  of  this  fold  gives  a  support  below  teudin^  to  hold  the  spleen  in 
its  ]HjHitiou. 

About  the  c«K»nm  are  various  x>ocketfi,  tlie  moat  imj^ortant  of 
which  is  one  limited  l>y  a  fold  passing  fnmi  the  ileum  to  the  ca'cum 
on  tho  one  hand,  and  by  the  little  mesentery  of  the  venniforni 
appendix  on  the  other — a  pouch  wbirh  has  l»een  known  to  l>e  suffi- 
ciently largo  t-o  accommodate  a  knuckle  of  bowel  anil  t<»  cause  stran- 
gulation. 

Tlie  fossie  about  the  iletx-Hval  region  are  described  by  L<H>kwood 
juid  liollestoD  aa  being  tliree  in  uumber. 
Vol.  VlU.-t» 
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First,  the  ileocolic,  in  the  angle  foruied  Imtweeu  ilie  ileum  and  ilie 
oolou,  with  the  mesentery  of  the  latter  us  its  floor. 

Second,  the  ilpocrocnl,  which  cun  bo  seen  hy  lifting  the  ileociecal 
junction,  \ritm  between  the  mesenteries  of  the  iiHcending  colon  und 
the  ileum.  It  may  extend  upwards  as  hij^h  as  the  kidney  and  the 
duitdenum,  behind  the  colon.  The  mesentery  of  the  vermiform  ftjv 
pendix  may  divide  tlie  fossa  into  two  jiarts  as  it  crosses  the  latter 
homontally.  Tho  superior  portion  will  then  be  converted  into  a 
pouch,  beiu^  covered  in  by  the  ileoc^ecal  fold.  The  vermiform  ap- 
pendix is  often  found  in  this  fossa. 

Third,  the  subcaxMil,  which  is  not  so  comujon  as  the  others,  but 
when  present  may  Im3  seen  by  lifting  up  the  Ciecnm,  as  it  lies  between 
the  layers  of  the  mesocolon.  If  there  is  a  mesocjetmm,  which  is  rarely 
the  case,  the  month  of  this  fossa  will  lie  at  the  tip  of  the  oecnm, 
close  to  the  base  of  the  appendix. 

Tlie  various  depressions  alKmt  the  inguinal  and  the  femoral  rings 
and  the  umbilicus  are  of  interest  only  in  eonnecticm  witli  hernia  and 
do  not  rerpiire  consideration  here.  We  have  already  mentionetl  tlie 
iufrasigmoid  pouch,  and  need  only  allude  to  the  pouch  of  Douglas. 

Wliilo  the  maj()rity  of  the  j)oucho8  mentioned  are  mainly  of  im- 
portance in  connection  with  internal  sti'angulation,  tliia  Bubdiviaiou  of 
the  peritoneal  cavity  has  a  very  impoi-tant  bearing  ou  the  mechanics 
and  technifpie  of  drainage.  As  the  e<lges  of  tli*^  small  intestinal  folds 
hang  over  the  pelvic  brim,  any  fluid  exudation  lying  between  them 
will  naturally  run  down  into  the  pelvis,  even  that  which  may  be  tlirown 
out  in  the  large  i>ouch  between  the  mesentery  and  tlie  ascending  colon 
(see  Fig.  58).  But  exudation  into  either  loin  outside  of  the  attach- 
ment of  the  colon  will  not  so  readily  descend,  and  Delbet  has  shown 
that  it  will  nt)t  flow  down  from  that  situation  even  if  the  subject  is  in 
the  sitting  posture,  mainly  on  acciiuut  of  the  elevation  formed  by  bone 
and  muscle  at  the  brim  of  the  pelvis,  as  shown  in  Fig.  61,  which  is 
a  vertical  sagittal  section  in  a  ])lane  outside  of  the  attachment  of 
the  colon.  The  deepest  portion  of  these  two  depressions  in  the 
posterior  abilominal  wall,  the  subject  lying  on  the  back,  are  about 
level  with  the  lower  end  of  the  kidney.  It  is  evident  that  an  opening 
must  be  maile  at  this  point  if  complete  draimige  is  to  be  secureil,  as 
well  as  in  the  pelvis.  It  should  not,  however,  be  understood  that  these 
jiarts  of  the  cavity  are  very  strictly  shut  off  from  the  rest,  for  Delbet 
has  shown  that  when  a  colored  fluid  was  emjiloyed  for  irrigation  in  b 
median  laparotomy,  and  alloweil  to  enter  by  a  tul>e  carried  down  into 
Douglas'  pouch  through  the  wound  and  without  closing  the  wound 
so  as  to  get  unusual  pressure,  the  fluid  found  its  way  to  every  part  of 
the  alnlomeu  within  a  few  minutes,  the  same  ei{>erimeut  sufficing  io 
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show  that  tho  Hnid  which  t^ntereil  theue  d^iientleufc  iK)rti(>UH  hi  tlii' 
lumbar  ri>^i(m  remained  there  even  after  the  i^elviH  had  )»een  com- 
pletoly  dried  out. 

ThiH  dopressed  haHin  on  the  right  Hide  has  a  further  importimco, 
aH  Imouk  the  part  nf  the  fieritoneal  cavity  In  which  any  exudation 
from  the  cavity  of  the  lewser  omentum  (ihrouj-h  the  foramen  of  Wins- 
h»\v)  or  from  the  neighhorlKHtd  of  th(»  wall  bladder  will  int'vitably 
settle,  and  al8o  from  the  ]K>ssibility  of  upward  estdL^isiou  in  that  direc- 
tion of  KUpjHirative  processes  . 
almut  the  api>endix  vermi-  •'l-'ffl 
fonuis.                                                ' 

Another  ]iortion  of  the  per- 
itoneum which  is  ]iartially  i»o- 
Litod  when  the  patient  is  lying 
upon  the  back  is  the  region 
In^tween  the  anterior  HUi-face  of 
the  stomach  and  the  liver,  and 
the  fre<pieuoy  of  i)erforatiun 
of  gastric  ulcer  in  this  position 
rendera  it  of  considerable  im- 
I»orta!ice.  As  is  well  known, 
the  majority  of  such  i>erfora- 
tioDH  take  place  on  the  anterior 
surface  of  the  stomach  in  the 
neighborhood  of  the  lesser  cur- 
rature,  and  if  the  patient  were 
recumbent  at  the  time  and 
coulil  l»e  kept  so  the  chances  of 
lindting  the  8ul>8e<|uent  iuilam- 
matiou  to  that  region,  at  leiist 
ftir  a  time  sutlicient  to  make 
sure  of  the  diagnosis  and  pre- 
l»ar«  for  lapanitomy,  would  l>e 
much  enhanced.  \Mieu  the  inflammation  extends  from  this  rc^on 
it  usually  limbs  its  way  down  the  anterior  surfai*e  of  the  Wser  omen- 
tum towards  the  riglit  and  infects  the  ]»eritoueuin  surrounding  the 
gall  bladder  and  the  duoileiium  next  in  order.  More  rarely  itsj^rt'^uls 
to  the  left  and  f<>nns  an  abseesA  in  the  recess  in  whi<'h  the  spleen  lies. 
Even  with  this  cxtrnsiun  it  is  not  unusual  to  tind  the  process  limited 
1>el(>w  by  adhesions  betw^H'U  the  transverse  coh»u  and  oraentiira  and 
the  abdominal  wall,  pmvided  interference  is  undertaken  early  enough. 
This  partial  isolation  of  this  n»gion  is  alsi*  important  in  oiterntions 
|x*rformo«l  upon  the  stomach,  and  if  jiropcrly  couuidtred  in  aifording 


f^n.  01. —A  V«rtlc»l  AbdnnittiAlSfvtioo  brlwven  tiif 
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(Iraiuago,  siiould  Bare  life  even  when  the  sutures  do  not  Lolil  aud 
there  is  leakage  from  the  stomach  wound. 

Ill  adtJiiiou  tt)  nil  theso  nuiural  reoessfs  abuonnal  ones  are  ofteu 
created  by  iuHamuiatory  adhesions  between  the  viirious  fohls  of  the 
iiiesenterieH  and  tlie  orj^auH  or  tlie  abilomiual  walls,  sornetiui^vi  entire 
sheets  of  new  membrane  being  formed,  so  that  with  this  ]iossibility, 
in  addition  to  thiMsi^  ofi'erod  by  the  {)rt«enreof  the  uahiral  depressions 
and  pouches,  there  seems  abundant  opi^)rtuinty  for  the  occurrenoo  of 
internal  hernia  almost  anywhere  iu  the  alHloiniual  cavity. 

To  understand  properly  certain  pathological  conditions  ol  the 
retroperitoneal  S[>ace  it  is  important  to  be  familiar  with  the  reflections 
of  the  i)eritoueum  from  the  pOHteri<^>r  alnlomiual  wall  to  the  various 
orgauH,  making  some  of  the  latter  retr(»peritoueal,  at  least  iu  |*art. 
Some  of  these  retlectious  we  have  already  describeil  aixl  a  further 
reference  to  Fig.  58  shows  that  the  upper  surface  of  the  Uver,  the 
ui»i)er  part  of  the  stiimach  ncjir  the  *esoplmgeal  entram^,  the  first  ]K>r- 
tion  of  the  duodenum,  the  entire  large  intestine  with  the  exception  of 
the  sigmoid,  are  all  iu  close  relations  with  the  reti-operiloueul  tissues^ 
so  that  any  inflammatory  prtKHJSS  beginning  in  them  would  easily  in- 
vade the  latter.  We  need  only  allude  in  passing  to  the  importance  of 
this  retrox>eritoneal  relation  iu  the  colon  iu  connection  with  the  oper- 
ation of  lumbar  colotomy,  and  to  tlie  fact  that  there  exists  consider- 
able variation  in  the  individual  as  to  the  amount  of  surface  of  the 
colon  uncovered  by  the  serous  membrane.  According  ti>  Troveu 
twenty-six  j^r  cent,  of  his  cases  had  a  tnie  mesocolon  in  the  ascend- 
ing and  thirty-six  i>er  cent,  iu  the  demanding  colon — figures  which 
show  that  an  endeavor  to  open  tlie  colon  in  this  situation  is  by  no 
means  always  an  extra|>eritoneal  operation.  The  cjiHUim  and  vermi- 
form appendix  are  intrai»eritoueal  organs  in  the  great  majority  of 
cases,  but  for  convenience  their  anatomy  will  l>e  considered  under 
the  head  of  api>endicitis. 

The  reflections  of  the  i>eritoneum  from  the  fundus  of  tlie  urinary 
bladder  are  important.  When  the  bladder  is  em|)ty  the  peritoneum 
passes  from  the  anterior  wall  of  the  |)elvis  directly  to  the  fundus.  If 
the  bladder  is  disteudeil,  that  retlectiijn  iscarriiMl  upwards  to  the  dis- 
tance of  1.5  to  2  cm.  above  the  pubic  bone,  and  by  distending  tlie  rec- 
tum as  well,  the  entire  bladder  is  carried  U])  so  as  to  e\|H»se  from 
2  to  4.6  cm.  of  its  uncovered  surface  alK>ve  the  pubis  (Dell)et).  Thus 
abundance  of  room  is  gained  for  punctures  of  the  bladder  in  cases  of 
impermeable  stricture,  or  for  opemtjous  without  involving  the  i>eri- 
toneal  cavity.  The  extraperitoneal  fat  between  the  bladder  and  the 
pubis  is  occaBioually  the  seat  of  suppurative  inflammation,  and  iu  such 
cased  the  pus  apiK'aits  to  be  retained  in  a  cavity  bounded  laterally  by 
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connective-tissue  baudd,  and  to  tLis  intracellular  8])aceliHH  lieen  given 
the  name  of  the  space  of  Ketzius,  aUbough  normally  there  is  no  cAvity 
iu  this  situation.  There  is^  however,  a  bursa  occaaioually  found  here 
and  cysts  of  large  size  have  ])een  reported  (Guyon).  In  the  male  tlie 
l>eritoneum  passes  well  down  towards  the  trigonum  jxisteriorly,  and 
laterally  to  the  curved  lines  made  by  the  obliterat*xl  hyj^ogastric  arte- 
ries. Tlio  surface  of  the  bladder  thus  covered  by  the  {)erJtoneuuj  is  of 
triangular  form,  with  the  ai)ex  directed  anteriorly  towards  the  urachus 
and  the  l>afie  towards  the  trigonum  behind.  In  children  the  bladder 
is  more  completely  covered  with  the  serous  raemlirane  than  in  the 
adult,  for  in  the  fo-tus  as  in  the  lower  animals  the  or(j:an  is  entirely 
intra]>eritouea},  and  the  serous  coat  l)ecomes  detached  in  the  procesa 
of  development. 

In  the  female  the  anterior  reflection  of  the  ]>eritoneum  upon  the 
bladder  is  al>out  the  same,  but  posteriorly  it  does  not  extend  quite  so 
low  down,  for  the  organ  is  adherent  to  the  uterus  as  high  up  as  tlie 
level  of  the  internal  os,  which  lies  some  distance  above  the  trigonum. 
and  the  serous  coat  is  reflected  to  the  utems  at  that  point. 

In  the  male  the  jieritoneum  passes  directly  to  the  rectum,  and 
covers  the  anterior  surface  of  that  paii  of  the  lK)wel,  gradually  spread- 
ing farther  around  the  sides  as  the  bowel  is  followed  u  [awards.  Just 
liefore  its  juncture  with  the  sigmoid,  the  l>owel  becomes  entirely  in- 
vested with  a  serous  coat,  except  at  its  mesenteric  attachment.  The 
intermediate  region  l>eti»een  the  lowest  attachment  to  the  sigmoid  is 
about  four  inches.  The  distance  from  the  lowest  point  of  j>eritonoum 
on  the  anterior  siirface  of  the  rectum  to  the  skin  of  the  r>erineum  is 
very  variable.  In  male  children  the  i>erit<»neal  surface  has  lieen  olv 
served  to  extend  as  low  as  the  prostate  gland.  In  women  it  usually 
reochcH  the  upper  vaginal  wall,  often  extending  an  inch  below  the 
junction  of  the  latter  with  the  cervix,  and  in  some  cases  running  down 
to  the  apex  of  the  so-called  j perineal  body.  Cripps  filled  the  cul-dt^-sac 
with  plaster,  and  inserting  a  needle  through  the  perineum  ascertained 
that  it  was  on  an  average  two  and  a  half  inches  from  the  skin  of  the 
l»orinpum  to  the  peritoneum,  and  that  this  distance  was  increased  by 
one  inch  when  the  bladder  and  rectum  were  distended. 

The  uterus  is  entirely  iuvestetlby  peritoneum  posteriorly,  and  down 
to  tlie  int4*mal  os  anteriorly,  but  on  the  sides  it  is  free,  being  iu  con- 
nection with  the  cellular  tissues  of  the  broad  ligament.  The  latter 
can  best  l>e  considered  as  a  transverse  meae'itery  with  its  Iwise  l>elow, 
th**  ovaries  and  tnltes  in  its  fn^e  border,  and  the  utenis  having  devel- 
oi)od  l>etween  it«  layers  in  the  centre.  The  posterior  surfjtce  of  the 
ovary,  however,  is  not  coveretl  with  peritoneum,  and  the  Fallo]>iau 
tube  is  fi-ee  at  its  extremity.    The  round  ligament  makee  another  fold 
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in  the  pelvic  peritoueuin,  diverKiug  from  tlie  broad  ligumeut  at  the 
utfriue  attm'hment  of  botli  aud  running  towards  the  inguinal  ring. 
The  pelvic  peritoneum  irt  thus  iu  the  female  divided  into  several 
pouches,  but  all  except  that  of  Douglas  are  shallow  and  not  of  much 
clinical  importance. 

The  ureters  extend  from  the  kidney  to  the  bhidder,  lyin^  jnst 
Iteneath  the  i>eritoneum  and  for  nearly  their  entire  course  are  so  adher- 
ent to  it  that  they  follow  (he  Herous  membrauo  when  it  is  lifted  up 
from  the  subperitoneal  tissues. 

Structure, 

The  peritoneum  is  a  membrane  forjued  of  a  layer  of  conuectivo 
tissue,  very  distensible  on  account  of  the  hirge  nnmljerof  eliistic  fibres 
which  it  cont^iins,  covered  with  a  layer  of  endothelial  cells.  In  cer- 
tiiLu  situations,  especially  over  the  liver  and  8i»leen,  the  connective 
tissue  is  blended  vaih  and  indistinguishable  from  the  capsule  of  the 
organ,  and  tJie  peritoneum  is  therefore  de8cril:)ed  as  consisting  only 
of  H  la\  er  of  endothelial  cells  iu  this  situation.  The  councittive-tissue 
layer  is  most  distinct  and  thickest  in  the  parietal  |)eritoneum.  On 
the  under  surface  of  the  diaphragm  are  numerous  stomata  placrnl 
between  the  endothelial  cells,  and  connecting  directly  witli  the  lym- 
phatics of  the  part,  so  that  they  (lermit  very  ra]>id  absorption  of  any 
Huid.  Similar  stomata  are  also  found  elsewhert^  A  recent  observer, 
Muficatello,  liowever,  denies  the  existence  of  stomata  anywhere  iu  the 
peritourum,  claiming  that  the  spaces  Itetween  tlio  cells  hitherto  so 
designatetl  are  merely  artifitual  i>riJiluctions  due  t<i  shrinking  of  the 
prot<Jiihism  »jf  the  cells  from  their  edge*,  Jiutl  that  a  careful  study 
of  these  af)parent  s^wices  between  tlie  cells  shows  that  the  cell  meni- 
biiine  still  trovers  them,  although  the  protophism  lias  retracted. 
The  peritoueal  membrane  i^osts  upon  a  lot«e  cellular  tissue  lying  1h»- 
tween  it  and  the  jmrietes  of  the  alxlomen,  and  running  down  l)etween 
the  layei-fl  which  form  the  mesenteries.  This  connective  tissue  in 
stout  iudividuids  coutiiins  a  large  amount  of  lat,  but  in  thin  pei-sons 
is  formed  of  closely  apjtlied  layers  of  fibrous  tissue,  with  abundant 
elastic  connective-tissue  tibivs,  showing  that  its  strength  is  really  an 
element  of  importance  iu  forming  the  supimrt  of  the  various  organs 
wliich  are  held  iu  filace  by  its  folds.  It  is  continuous  witli  the  suIk 
plenral  tissue  at  the  aortic  and  reftopluigeal  openings  in  the  diji- 
phragiu.  It  is  also  continmms  with  the  dee[>er  fascial  layer  of  the 
thighs,  following  the  various  vessels  and  nerves  at  their  pf>ints  of 
exit  from  the  alMlomen.  Thirst?  relations  aif  of  great  imiKirbinei*  in 
considering  the  exteuHi«m  of  sujtpurative  or  (ither  inflammatory  prt>c- 
eases  which  begin  within  the  abdomeu. 
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According  to  Wegner  the  superficial  measurement  of  the  perito- 
neum is  nearly  oquul  to  that  of  the  skin,  a  fact  which  serves  to  exphkin 
the  rapidity  <if  alworption  and  the  dauj^er  of  shook  by  chilling.  He 
found  that  injection  of  glycerin  or  concentrated  sugar  solutions  into 
the  peritcmeum  of  rabbits  would  produce  a  serous  exudation  e<]ual  to 
from  three  to  eight  |K»r  cent,  of  the  Ixxly  weight  of  the  animal  within 
threeniuarters  of  an  hour.  On  the  other  hand,  an  amount  of  physitn 
logical  salt  solution  ec]ual  to  from  two  to  eight  jmr  cM^nt.  of  the  body 
weight  was  al>8orl>ed  within  an  liour.  The  activity  of  the  processes 
of  tliis  membrane  is  well  illustrateil  by  these  exi»eriments.  Delbet 
found  that  the  absorption  was  very  much  more  rapid  at  the  beginning 
of  the  flsj)f»rimpnt,  almost  eqiuilling  in  effect  that  of  an  intravenous 
injection  of  the  salt  solution,  but  that  when  tlie  membrane  had  become 
saturate<lf  as  it  were,  <iuite  {K)isonouB  solutions  of  strychnine  or  oorro- 
sive  sublimate  could  l)e  put  iut^>  the  peritone^d  cavity  without  injury 
to  the  animal,  i)rovided  they  were  washed  out  again  within  a  reason- 
able time,  showing  that  the  abson>tive  power  was  sus|>ended  by  the 
first  thorough  soaking.  Muscatello  denies  the  existence  of  any  direct 
conncH^tiou  between  the  cavity  of  the  i)eritoneum  and  the  lymphatics 
by  stomata  or  otherwise.  He  thinks  thai  absorption  of  duids  takes 
place  just  as  it  does  by  any  other  cellular  membrane — cutaneous  or 
mucous,  and  that  the  absorption  is  most  raj^id  over  the  diaphragm 
because  the  lymph  stream  sets  that  way,  being  drawn  by  the  upwanl 
suction.  Solid  particles  ho  finds  i>enetrate  tlie  layer  of  endotheliid 
cells  by  l>eing  taken  up  directly  by  them  or  by  being  carried  l>etwe<AU 
them  by  ]euc<'»cytes  which  surround  these  solid  imrticlea  as  in  phago- 
cytosis elsewhere. 

PERITONITIS. 


Pathology, 

Tlie  earliest  changes  in  the  peritoneum  prmluwd  by  irritations  of 
an\  kind  are  descrilieii  by  DelU»t.  When  the  normal  |>eriiouenni  is 
sUiined  with  nitrate  of  silver  in  order  to  demonstrate  the  creuate*! 
iHirdera  of  the  endothelial  cells,  some  of  the  ctdla  are  also  faintly  dis- 
colored. If  the  i)erit<ineum  is  slightly  irritated  by  ex|>osare  to  the 
air  (<lrying  it)  or  by  weak  chemicals,  and  stjuued  several  hours  hiter, 
it  is  ol>serve<l  that  tlio  numl)er  of  those  discolored  cell^  is  iucreasetl, 
and  from  those  facts  Delbet  com*Iudes  thiit  those  so  stjiimHl  iu  the 
normal  serous  meinbraue  are  old  cells  about  to  desquamate.    But 
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more  important  changes  take  place  in  consequence  of  this  irritation, 
which  are  made  evident  by  the  same  staining,  for  durk  gpota  appear 
on  the  border  lines  between  the  cells,  and  as  the  irritation  is  increased 
these  are  found  more  numerous,  until  in  some  places  the  cella  are 
8e]>arated  bv  broad,  irregular  interspaces  instead  of  the  tine,  erenated 
lines,  which  should  be  found.  Increased  irritation  results  in  the  des- 
quamation of  the  endothelial  colls,  as  has  long  been  known.  Metoh- 
iiikoiT  lays  great  stresB  upon  this  desquamation,  claiming  that  the 
<r*^ill8  l)ec(tmo  wandering  cells  like  the  endothelial  cells  of  bloixl-vas- 
sels,  and  that  this  emigration  is  important  in  connection  wnth  the 
finic'tiou  of  phagocytosis  in  which  he  so  strongly  lielieves.  Before 
the  cells  Itecome  detached  they  are  marked  by  proliferation,  and  this 
fact  expliiius  the  rapid  formation  of  an  exudate  coubiining  pU8  cells 
in  the  peritoneum. 

A  purely  tibriuous  iuihuumaticm  is  very  common  in  the  ]>eritoiieutD, 
restUting  in  the  jiroduttiou  nf  thick  layers  of  fibrin  which  speedily 
iHHTomes  organized  into  connective  tissue.  This  exudation  and  for- 
mation of  connective  tissue  may  take  jiLice  either  before  or  after  the 
desquamation  of  the  cells.  If  it  aj)pear  l)efore  the  cells  defiquamute 
they  proliferate  and  become  connective-tissue  cells;  but  if  it  api>ear 
after  desquamation,  the  connective  tissue  simply  lieoomes  continuous 
with  that  of  the  deeper  layers  of  tbe  serous  membrane.  This  new 
connective  tissue  is  very  rich  in  blood-vessels  and  forms  with  aston- 
ishing rapidity. 

"When  the  endothelial  cells  are  thrown  oflf  or  coveretl  witli  fibrin, 
adhesions  form  In^twi-en  any  Hurfa*M'.s  of  peritoiieuui  which  may  l»e 
in  contact,  even  when  the  intlaramationis  of  a  septic  nature,  although 
in  that  case  they  are  aj)t  not  to  bo  very  strong.  Although  these  ad- 
hesions are  often  very  injurious  t^i  the  organs  so  confined,  they  are  in 
the  first  instance  defensive  in  effeL-t,  shutting  off  the  iuilamed  portions 
from  the  rest  of  the  peritoneal  cavity.  The  fibrinous  exudate,  for 
instance,  may  form  a  rapidly  thiikening  layer  under  the  Imse  of  an 
ulcer  and  thus  prevent  the  latter  from  perforating  into  the  free  cavity. 

When  the  infiammation  has  subsided  and  repair  begins,  the  en- 
dothelial covering  is  re-formed,  the  exudjition  is  al»Horl»ed.  and  iho 
newly  fonned  connective  tissue  in  bands  ami  Liyers  is  partly  ab8*)rlM»d 
and  partly  undergoes  cicatricial  contraction.  But  as  it  grows  older 
it  becomes  more  fully  organized  and  may  then  ijernist  indefinitely. 

A  serous  exudate  is  another  tyi>e  also  found,  either  entirely  as  the 
result  of  tlie  infiammatory  reaction  of  the  peritoneum,  or  |)artly  caustnl 
by  some  ol>stniction  to  the  circulation.  The  obstruction  may  Ix^ 
genend,  as  in  cirrhtwin  of  the  liver,  or  it  may  be  limited  to  a  portion 
of  the  serous  membrane,  as  when  a  loop  of  bowel  is  strangulated  by 
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an  adhesion  or  band.  It  is  found  in  all  grades  and  may  be  a  clear 
serum,  a  fluid  slightly  clouded  with  desciuamated  cells^  or  may  even 
resemble  pus.  Sometimes  there  is  some  blooil  mixed  with  it,  dia- 
pedcsis  trtkin^f  place  either  on  acc<mut  of  the  iiitoiisity  of  the  irrita- 
tion or  because  of  olistructed  circulation.  Bile  and  chyle  may  also 
diKcolor  it.  iUthon^h  as  a  rule  readily  distinguishable  from  ascitic 
fluid  by  the  clearuess  of  the  latter,  it  is  not  always  easy  to  de- 
cide between  them.  The  purely  chemical  i>efitonitia  is  more  apt  to 
l>e  marked  by  au  efi*usion  of  serum  than  the  infective,  pus  or  a  very 
cloudy  serum  being  the  rule  in  the  latter. 

Pus  is  produced  in  tlie  peritoneum  clinically  oidy  by  bacteria, 
although  ex{M>rimeutei>4  have  succeeded  in  pro<1ucing  pus  in  animals  by 
Home  chemical  irritants,  or  by  the  sterilised  toxins  of  the  Imcteria. 
This  experimental  pus  haa  most  of  the  qualities  of  the  infective  form, 
but  is  wore  easily  encapsulated,  and  is  never  produced  in  large  quan- 
tities. AVe  will  presently  cidisider  the  bacterial  jiroduction  (»f  pus, 
and  merely  note  here  that  the  8ui»i>uration  may  extend  over  the  entire 
C4ivity  of  the  i>eritoueum,  or  may  be  confiuoil  by  strong  adhesions  in 
one  part  of  it,  forming  an  intra]>eritoneal  abscess. 

In  the  infective  form  of  peritonitis  it  is  usual  to  find  all  these  varie- 
ties of  exudate  combined,  fibrinous  (producing  adhesions),  serous, 
and  jmnilent,  although  there  are  some  cases  in  which  adjacent  cavi- 
ties isolnt^^d  by  adhesions  will  have  serum  in  one  and  pus  in  another. 
In  that  form  of  septic  ])eritoniti8  or  j)eritoneal  8ei>tic}emia  in  which 
so  large  au  amount  of  toxins  is  intro<luced  at  once  that  the  jmtient  is 
overwhelmed  by  them  and  i^erishes  of  toxicmia  before  any  inflamma- 
tion sets  in,  tlying  \i-ith  a  rapitl  pulse  and  Hym]»toros  resembling 
»ec<jndary  or  del.iyed  shock  within  twenty-four  hours  or  so  after  jK^r- 
foration  of  the  Ixiwel,  or  ojieration,  or  parturition,  nothing  is  ftmnd 
at  autopsy  bnt  a  little  cloudy  aemm  and  a  slightly  congested  perit<v 
ucum. 

The  consideration  of  peritonitis  properly  demands  a  complete  re- 
view of  the  present  theory  of  inflammation,  for  in  every  age  the  de- 
scription of  the  infl;immatiou  of  this  part  of  the  KhIv  has  involved  the 
prevailing  theory  of  iuflammati<m.  Although  we  have  no  space  for 
Kuoh  a  review,  we  may  say  l»riefly  that  inflammation  is  tlie  nmction 
of  llie  tJHSueH  against  injurious  influences.  The  influences  conceruKl 
in  general  are  mechanicAl,  chemical,  thermic,  electrical,  and  Iwicterit*- 
logical.  In  i>eritonitis  we  find  mwhauical,  chemical,  and  bfu-teriolog- 
icul  influences  at  work;  but  since  it  has  been  proven  tliat  the  bacti^ria 
really  act  by  tlie  chemie/d  efl'ect  of  the  poisons  which  they  ]>rodnce, 
the  distinction  l>etween  chemical  and  Iwcterial  inflammations  is  no 
longer  ao  sharp  as  was  formerly   believed.     Under  tlie  influence 
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of  meoLanioil  injury  we  see  reaction  result  iu  con^eation^  exudation 
of  serum  and  fibrin,  and  even  of  a  few  wandering  cells,  and  prolifer- 
ation of  the  fixed  cells.  After  cheiuical  irritation  similar  effects  are 
observed.  For  bactenal  inflammation,  liowever,  is  resented  the  pro- 
duction of  true  pus,  for  in  neither  of  tlie  others  doea  tlie  cell  produc- 
tion in  the  exudate  amount  to  much  in  quantity,  and  in  quality  tlio 
cellular  exudate  has  none  of  thu  iu£.ltratiug  Hpreadiug  faculty  whielt 
true  pus  posaesses,  nor  does  it  result  in  septicaemia  or  pysemia. 
Mechanical  irritation  often  occurs  in  an  aseptic  laparotomy ,  and  re- 
sults in  the  production  of  a  little  serous  exudation  and  numerous  ml- 
hesions.  Chemical  irritation  may  be  seen  when  strong  chemical  solu- 
tions are  used  in  laparotomy,  when  a  sterile  cystic  tumor  which  dt^fts 
not  contain  micro-<:)rKauisms  bursts  in  the  cavity,  when  there  is  an 
effusion  of  sterile  urine  or  bile  in  the  cavity ;  and  p*)asibly  also  when 
chemical  products  find  their  way  through  the  walls  of  the  bowel,  in- 
jured by  strangulation  or  iu  some  other  manner,  but  not  sufficiently 
to  permit  the  passage  of  the  bacteria  themselves.  A\'hatever  its  cause, 
this  chemicjd  |>eritonitis  ia  marked  by  serous  or  fibrinous  exwlation, 
which  may  reach  a  considerable  amount,  and  contain  some  cells  but 
never  true  pus,  an<l  tliere  may  be  general  aymptoms  dependent  upon 
the  absorption  of  the  chemical  poison,  if  such  it  be.  The  principal 
danger  in  botli  mecliauical  and  c^heniiail  peritonitis  is  in  the  i)redi8- 
positiou  to  a  Iwicterial  infection  which  it  creates. 

Tavel  and  Lanz  give  the  following  illustratioDS  of  a  true  (rhemical 
peritonitis. 

Case  I. — Man,  40  years  of  age.  Has  hatl  intestinal  obstnictiou 
for  a  week.  Abdomen  distended,  tender,  moderately  tense,  tongue 
dry,  pulse  poor.  Laparotomy.  A  loop  of  small  intestine  found  con- 
stricted by  a  band  of  omentum.  Fresh  fibrinous  exudate  on  the  sur- 
rounding coils  of  bowel,  which  was  tested  by  cultut'es  with  a  negative 
result.  The  obstruction  was  relieved  and  the  rather  suspicions-look- 
ing bowel  was  left  to  itself  on  account  of  the  miserable  condition  of  the 
patient;  the  result  was  recovery  without  symptoms  of  peritonitis. 
Cultures  from  the  fibrinous  exudate  and  from  the  drainage  tul)o  rcu 
maiueil  sterile. 

Case  II. — Woman,  37  years.  Intestinal  obstruction  for  four  days. 
Vomiting  of  dark  but  colorless  material;  abdomen  not  distended  or 
tense;  pulse  almost  imperceptible.  Laparotomy.  A  lcK'>p  of  sniall 
intestine  coufiuwl  between  two  Uiuds  and  rutjit«Hl  on  itself  180",  ap- 
l>earing  reddish-brown  and  covered  with  fibrin.  Tlie  rest  of  the  i>eri- 
toneum  without  inflammation.  Venous  hvfiern^mia  of  intestine  and 
mesentery,  but  no  thromlKwia.  Bloody  but  clear  serum  iu  the  peri- 
toneum. Obstruction  relieved;  vomiting  ce^ised,  but  the  pidse  re- 
nmiaeil  poor,  and  in  spite  of  an  artificial  anus  mmle  soon  after  the 
laparotomy,  giving  vent  to  very  foul  fiwes,  death  ensued,  being  pre- 
oeiled  by  ttucal  vomiting.     Cultures  from  the  fibrous  and  serous  exu- 
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datioD  remaiueil  sterile  except  for  a  slow  and  acantr  growth  of  a 
StaphylococcuH  albus*  which  did  not  liquefy  gehitin,  and  which  was 
coDsitlered  an  accidental  contaminatioD  from  the  skin,  its  usual 
habitat. 

The  fabil  coucluBion  of  this  case  is  not  to  be  charged  to  tlie  sliKht 
chemical  peritonitis  but  to  the  intoxicatiou  from  the  contents  of  tlie 
bi^weL 

Case  III. — Man,  GO  years.  Acute  intestiual  obstruction;  alnlomeu 
greatly  disU'uded,  tense,  and  tender.  Laparotomy.  Vf»lvuhift  nf  the 
sigmoid  tiexure,  with  immense  distention  of  the  loop.  No  tiuid  in 
the  x>*?ritoneai  ciivity,  but  diffuse  fibrinous  exudate.  An  artificial 
anus  was  made,  but  death  ensued. 

Numerous  cultures  were  made  and  remained  sterile,  except  for  a 
very  slight  growth  of  the  Stai>hTlococcua  albus  in  one,  which  was 
doubtleKs  an  accidental  contamination.  De^th  here  also  was  due  to 
autointoxication  from  the  intestine. 

C.V8E  IV.— Woman,  4o  years.  Patient  having  had  an  umbilical 
hernia  for  years,  and  giving  symptoms  uf  vomiting  and  alHloniinal  dis- 
tention for  three  days,  with  some  intestinal  obstruction,  and  a  tumor 
being  felt  in  the  abdomen  behind  the  empty  sac  of  the  former  umbili- 
cal hernia,  laparotomy  was  performed,  under  the  supposition  tliat  a  re- 
duction e/i  uuuffie  had  taken  ]>lace.  Insteaii  of  this,  the  tumor  proved 
to  be  the  distended  gall  bladder,  containing  calculi,  and  cholecystec- 
tomy was  done.  The  wall  of  the  gall  bladder  apjteared  intiltrnte<^  with 
pus;  it  contained  slightly  cloudy  mucous-green  tluid,  and  its  muciius 
membrane  was  partly  necrotic.  Delicate  fibriuoun  exudation  was 
found  on  tlip  omentum.  The  patient  recovered  without  symptoms  of 
peritonitis.  Micros<*opic  examination  of  the  duid  iu  the  ^all  bladder 
showed  bacilli  and  cocci,  including  streptociK'ci,  but  only  a  Staphy- 
lococcus albus  grew  in  the  cultures.  In  the  fibrinous  exudate  from  the 
lufiamed  serous  membrane  no  micro-organisms  were  found  mioroeoop- 
i<>ally,  and  in  the  cultures  only  a  single  colony  of  a  probably  acvi- 
dental  staphylot^occus  develoi>ed. 

Most  instructive,  however,  is  Case  V. — Man,  30  years.  Repeated 
attai'ks  of  gall-stone  colic,  but  no  tumor  was  felt.  Lajiarotomy.  Ex- 
usive  ailhesions  wei-e  found  between  the  stomach,  iM>l(>n,  and  gall 
ladder,  but  latter  were  healthy,  so  treatment  was  limited  to  freeing 
the  adliesions.  On  account  of  vomiting,  tension,  and  distention  of 
alxloiueu,  and  tenderness  in  the  region  of  tlie  liver,  with  dulness  iu 
the  hy|K>gastrium,  the  wound  was  reopenetl  forty-eight  hours  after 
the  ojwratiou  but  found  absolutely  aseptic.  A  second  incisi(m, 
however,  made  in  the  linea  alba  just  alKJve  the  symphysis,  dis- 
charge<l  100  to  150  c.c.  of  slightly  bI««Hly  but  clear  serum,  and  pro- 
duced an  immediate  cessation  of  all  symptoms,  and  recovery  ensued. 
Cultures  from  the  fluid  and  from  the  drainage  tul>e  remained  sterile. 

Although  some  have  denied  the  power  of  chemical  irritation  to 

•If  thifl  coccus iHiHenticHi  with  the  white  Btapbylocncciis  found  by  Welch  in  the 
epld«nni«.  It  may  be  well  to  note  that  Welch  foiim]  his  variety  in  one  cue  of  prri 
tnnltis  following  n  lapftrotony,  bavlug  growo  down  Into  thti  ivrout  luvmbrmjie 
•Jong  ft  ttilcb  cttuttl. 
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produce  ])eriii')nitis,  these  satuu  authors  fi'eiiuently  illustrate  their  ch- 
savH  upon  that  iudaintantiou  with  pictures  drawn  from  chango8  in  the 
peritoneum  8o  produced.  Wliilo  the  majority  of  such  experiment?^ 
have  been  made  Avith  chemicnls  whicli  are  not  brou^'ht  into  play  cliu- 
icallj,  Silberschmidthas  attempted  to  excite  peritonitiH  with  the  tox- 
iiiK  (»f  bat't<*ria,  and  the  ptomains  of  tlie  intefitinal  canal,  but  without 
success,  the  animals  dying  of  rapid  intoxication  or  j^oisoniuK,  or  elst* 
recovering  without  signs  of  severe  peritonitis.  It  mtist  therefore  l»o 
acknowledged  that  we  are  still  uncertfiin  as  to  the  true  Hfe-history  of 
this  form  of  the  disease. 

We  finally  come  to  the  most  important  form  of  |>eritoDitis — that 
due  to  bacterial  infection.  The  exi»erimeulal  results  obtained  in  the 
study  of  tliis  cpiestion  have  \yeeu  variable.  Grawitz  found  that  the 
peritoneum  had  considerable  resisting  powers  to  bacterial  infection, 
and  that  the  hitter  must  act  under  special  circumstances  in  order  to 
result  in  j^tritonitis. 

Grawitz,  Waterliouse,  and  others  have  aliowu  tliat  the  introduct]<»u 
of  bacteria  alone  into  the  peritoneal  cavity  will  not  cause  peritouitis. 
Even  large  (piantities  of  pure  cultures  fif  bacteria  will  be  absorbed  or 
encap.sulated  by  that  membrane.  If  the  snprophijtw  but  not  ]Mithu- 
genic  bacteria  are  introdiu'ed,  oven  with  the  addition  of  considerable 
ijuantities  of  decomp(Jsable  material,  no  ill  efl'ect  is  prmluced.  pro- 
vided the  docomjiosable  material  is  not  greater  than  cnn  l>e  absorbed 
by  tlie  membrane  in  about  one  hour.  Even  the  fecal  matter  of  rab- 
bits, exti'acted  by  cold  water  and  injected  into  their  jieritoneal  cavi- 
tiea,  was  absorl)ed  without  etl'ect,  altliough  it  must  have  contained 
largo  (piantities  of  the  sapropliytic  bacteria.  The  accuracy  of  tliis 
olwervation  is  denied,  however,  by  Ziegler.  If,  however,  the  ab- 
sorbent power  of  the  peritoneum  be  impaired  and  the  saprophytic 
l)acteria  are  injected  into  its  cavity  together  with  some  albnminouA 
su]>stance,  septicaemia  will  l»e  produced,  but  not  imritonitis. 

It  has  also  been  shown  that  the  introduction  of  the  pyogenic  Imc- 
teria  iuto  the  healthy  i^erit^meal  CAvity  is  devoid  of  danger,  unlesa 
tiie  amounts  are  very  large  or  the  injection  is  fretpiently  rei>eMwl. 
Grawitz  injected  witliout  ill  effects  as  much  as  10  c.c,  of  water  con- 
taining enough  of  a  pure  culture  of  Staphyhx'occus  albns,  or  aurens, 
or  of  Streptococtms  pyogenes  to  make  it  distinctly  cloudy.  If  bow- 
ever,  there  is  any  material  present  which  can  supply  nutrition  ti> 
the  1>acteriA  so  that  they  can  grow,  their  iucrejise  may  exceed  tlie 
jiower  of  the  peritoneum  tf>  destroy  them  and  peritonitis  will  then  l»e 
set  uj).  This  nutritive  material  may  l>o  introduc^id  from  without 
{ia^ce^)  or  furnished  by  serum  or  blooil  or  slouglnug  tissue  in  the  cav- 
ity.   Auy  8ul)stauce  \\\\\c\i  can  destroy  the  superficial  layer  of  celld 


of  iLe  seroiiH  niembraue^  any  cause  which  can  iinpiiir  it8  abeurpiive 
|x>wer,  such  as  an  impeded  circulatiou,  either  in  the  entire  cavity  or 
ill  nnv  {Kirtion  of  it,  or  any  wound  exiKwing  a  Hnrfa<?o  for  iiifwtiou,  has 
the  8uaie  effect.  Grawitz  names  among  the  lenious  which  he  had 
found  resiH)UHi1>le  for  a  beginning  peritonitis  by  fumiBhing  a  hnlgiug- 
plaoe  for  the  bacteria,  the  recently  ci>eued  Graafian  follicle,  oontu- 
BiouH,  Uoerations,  hemorrhages,  and  disturbances  of  thooirculution  by 
any  c4iU80  such  as  embolism  of  the  iutestiual  vessels.  It  will  readily 
bo  uuderHtooil  that  as  the  iiumnuity  of  the  |>eril-*>m'iun  dei^nds  upon 
its  great  absorptive  power,  anything  which  impairs  the  Litter  gives 
immediate  o|iportunity  for  infection.  Foreign  boilies  thus  interfere 
witli  altsorption  and  favor  the  growth  of  bacteria  and  the  development 
of  ]>eritoijitis. 

It  woidd  be  an  error  to  look  ui>on  this  ^luestion  of  the  necessity  for 
some  nutritive  material,  or  a  suitable  place  of  implantation  for  the 
l^acteria,  in  order  to  enable  them  to  excite  i>eritoniti8,  as  merely  a 
(juestion  of  their  increase  in  quantity.  The  real  advantage  thus  given 
tliem  is  the  opi)ortunity  afforded  to  produce  those  toxic  substances 
upon  which  their  pyogenic  action  depemls,  as  shown  by  Iwanoff, 
Grawitz  and  do  Bary,  Scheuerlen,  Wieland,  and  otliers. 

Although  most  ex]>erimenters  have  had  only  immediate  general 
{H>isouiug  or  negative  results  from  the  injection  of  st*^rilized  cultures. 
Grawitz  in  one  instance  succeeded  in  exciting  a  purulent  i)eritonitis 
by  the  injection  of  a  sterilized  culture  of  the  Bacillus  »Lcnoc<»iitjvgioK]f* 
of  the  horse,  and  Kraft  had  a  similar  success.  Wieland  ftlled  steril- 
ized tihh  bladders  with  steriUze<l  cultures  of  pyogenic  IwR'teria  which 
coiitain«Hl  toxins  and  placed  them  in  the  i>eritoneal  cavity  of  rabbits. 
The  bladder  insured  the  material  against  too  rapid  absorpti«Hi,  and  he 
succeeded  in  producing  l(»calized  i>eritonitis  with  true  pus,  but  sterile 
and  containing  an  unusual  amount  of  fibrin. 

The  liacteria  invade  the  i«:'ntoneum  by  introdactiou  through  a 
wound  from  without,  by  passing  through  a  |>erforatiou  of  one  of  the 
hollow  viscera  formed  by  ulcer  or  traumatism,  by  direct  i>enetration  of 
the  wall  of  one  of  those  >'iscei*a  in  consequence  of  its  loss  of  vitality, 
or  by  infection  tlirongh  the  blood  or  lymph  vessels  to  which  they  have 
gaineil  access  from  some  ilistant  focus.  Peritonitis,  however,  may  l>e 
set  up  without  bacteria  l)*»ing  a<'tujdly  present,  if  their  toxins  reach 
the  membrane  by  diffusion  through  the  wall  of  some  hollow  viscus^ 
The  i^euetration  of  visrend  walls  by  t^ixins  and  biwteria  without  any 
a<rtual  lesion  has  long  been  a  disputed  pinnt,  but  the  evidence  at  pres- 
ent appears  to  be  in  favor  of  that  theory.  By  tliis  x>enetratioD  of  vis- 
cera we  do  not  intend  U>  refer  to  tlie  self-evident  method  of  continual 
growth  of  Itacteria  through  the  walls  of  any  viscus,  as  e»ccun)  in  the 
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utems  in  puer[>eral  ]>oritouitis,  in  which  the  bacteria sim)»ly  luultiplr 
aud  CAUSO  iuftliLTunmtion  in  the  uterine  wall,  l>ogiuuint^  <m  its  iutA^rnal 
surface  and  ext^^udiug  through  it  until  the  t^erous  coat  is  tilno  involvtMl 
and  a  i>eritoDiti8  is  setup.  We  allude  rather  to  a  passage  of  bao' 
teria  tlirough  such  a  wall  without  multiplicatiou  aud  without  any  u>- 
Hainmatifm  being  excited  iu  those  tissues. 

Tins  question  has  beeu  esj>eciall:^'  studied  in  connection  witli  tlie 
serum  contained  iu  the  hernial  sac  when  strangulation  has  taken  ])lnce, 
since  Nejiveu's  discovery  by  the  microscope  of  the  presence  of  l)ac- 
teria  in  it.  Boennecken  found  germs  present  in  every  one  ui  eight 
cases  which  he  examined,  but  iu  fifty -six  cases  examineil  by  Garre, 
Rovsiug,  Ziegler,  Tavel  and  Lanz,  Tietze,  and  Schloffer.  they  were 
present  only  iu  nine,  which  is  probably  nearer  the  truth.  Exi>eri- 
meuts  ujion  animals  would  seem  to  indicate  that  the  duration  of  th^ 
strangulation  was  an  important  element,  for  8t*hlofFer  fouud  thnt  in 
the  rabbit  and  the  dog  the  bacteria  were  seldom  found  luitil  ten  hours 
had  elapsed;  but  they  wore  prcsent  in  alnmt  one-half  of  the  c^^tvcs 
after  from  twelve  to  sixteen  hours  of  strangulation,  and  alnn^t  in- 
variably after  eighteen  to  twentj-four  hours.  He  also  found  (in 
the  rabbit)  that  the  escape  of  bacteria  ocx^urred  more  readily  in  the 
small  than  in  the  large  intestine,  evidently  because  of  tlin  difi'ereuce 
in  the  thickness  of  their  walls;  and  the  greater  protection  afforded  by 
a  thick  intestinal  wall  is  further  illustrated  by  the  fact  that  iu  rnnn 
the  serum  has  l>een  found  sterile  even  after  perioils  of  strangulation 
lasting  from  three  to  five  days.  Although  the  duration  of  tlio 
stniugulation  is  thus  proved  to  be  important,  the  facts  do  nc»t  bear 
out  the  natural  supposition  that  the  severity  or  closeness  of  the  con- 
striction would  be  also  an  iroi)ortani  factor.  Bacteria  have  been 
found  iu  many  cases  iu  man  in  which  the  constrictiou  has  been  slight, 
and  in  five  cases  out  of  the  fifty -six  mentioned  above  the  serum  was 
ff>und  sterile  although  the  bowel  was  gangrenous  or  nearly  bo.  Thia 
curious  contradiction  is  not  to  Ije  ex|ilained  by  the  theory  that  in 
these  caaes  the  constriction  was  of  short  duration,  for  although  iu 
two  cases  the  symj>toms  had  lasted  for  only  one  day,  in  the  others 
they  had  lasted  three  days,  five  days,  and  even  ten  days. 

The  number  of  biU'toria  found  in  any  case  has  l>eon  extremely 
small,  BO  small  as  to  l>e  almost  without  practical  influence  upon  the 
treatment  of  the  cases  or  the  result,  so  that  Boenuecken's  advice  in 
regard  to  the  necessity  for  thorough  sterilization  of  the  bowel  in  caaea 
of  strangulated  hernia  before  its  re|Kmition  seems  unuecessiiry ;  and 
tills  is  fortunate,  for  any  such  precautions  would  be  useless,  Ivcnuso 
of  the  numbers  of  the  bacteria  which  must  already  be  lodged  in  the 
wall  beyond  the  reach  of  any  germicidal  meaeureB  we  ooold  employ. 
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Tavel  and  Laiiz  expressly  state  that  they  have  foaud  bacteria  iu 
the  wall  of  the  bowel  more  frerinently  when  the  degree  of  circulatory 
(listnrbance  was  slight,  and  Arndt  has  shown  by  experiment  that  in 
Mli^ht  venoiiH  congestion  the  inUnstiual  wall  can  lx>  i>enotrato<l  l>y  bac- 
teria and  yet  remain  entirely  viable.  It  is  true  that  Waterhouse  was 
iinabU>  to  excite  peritonitis  by  strangulation  of  the  bowel  wall  until 
the  latter  became  necrotic,  but  the  weight  of  evidence  is  on  tlie  other 
side. 

The  negative  results  of  the  examination  iu  some  of  theae  cases  are 
nudonbtedly  to  be  explained  by  the  germicidal  powers  of  the  serum, 
which  it  shares  with  the  blood  serum  elsewhere,  as  pointed  out  by 
Tietze  and  studieil  by  him  and  SohloflFer.  The  germicidal  jjower  of 
the  blofxl  serum  is  now  well  established,  and  need  not  be  discussed 
here.  That  of  the  tiuid  of  the  hernial  sao  api^ears  to  be  considerably 
weaker,  yet  it  is  l>eyoud  ^luestion,  inasmuch  as  Tietze  found  it  acted 
strongly'  against  the  Baoillus  coli  communis.  Bacillus  typhosi.  Bacil- 
lus cholene,  while  Nuttall  and  Schloffer  found  anthrax  bacilli  also 
affected,  and  the  latter  chiims  tliat  the  staph,vloi.*<x^ua  is  likewise  at- 
tiicked.  In  connection  with  this  we  might  refer  to  the  rewults  of 
Wieland,  whose  experiments  show  that  the  1)acteria  tend  to  die  out 
in  encapsuhitod  abscesses  in  the  peritoneal  cavity.  It  should  be 
noted  that  the  germicidal  power  of  the  serum  is  limited,  and  thai 
if  the  number  of  Itacteria  is  large  it  becomes  exhausted  before  they 
all  are  destroyetl. 

If  wo  recall  what  was  stated  above  in  regard  to  the  necessity  for  a 
oertaiu  predisjwsing  factor  besides  the  entrance  of  bacteria  into  the 
peritoneum,  it  will  at  onco  be  evident  that  of  the  modes  of  entrance 
mentioned  the  least  dangerous  is  the  introduction  of  bacteria  through 
an  external  wountl,  unless  a  foreign  body  be  introduced  at  the  same 

le,  or  hemc^rrhage  or  extensive  laceration  and  contusion  of  the  wall 

contents  of  the  abdom*^n  be  present,  in  order  to  give  the  bacteriji  a 
place  of  primary  growth  where  they  can  unfold  their  powers.  In  the 
second  rank  must  be  placed  the  rare  but  undisputed  i>ower  of  penetra- 
tion of  an  uninflumed  wall  of  a  viscus  in  strangulation  just  discussed, 
die  danger  here  arising  from  the  fact  that  with  the  irmptinn  of  the 
Jb^cteria  there  is  an  effusion  of  serum,  which  will  nourish  them  if  they 

present  in  sufhcient  quantities  to  overcome  its  original  germicidal 
powers,  and  also  the  impaired  nutrition  of  the  bowel  and  its  serous 
coat  enabling  them  to  grow  in  those  tissues.  Tliirdly,  we  would  rank 
the  entrance  of  bacteria  by  continuous  inflammatory  growth  throngb 
the  walls  of  a  viscus,  a  mode  of  entrance  which  would  be  resisted  in 
nature  by  the  pri>ductioij  of  adhesions  npon  the  external  threatened 
aorface.     Fouilhly,  the  direct  contamination  of  the  serous  membrauo 
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by  sprend  of  the  genu  iufectiou  along  the  mucous  meiubraue  o{  tho 
Fallopiuu  tnhe,  wliich  agaiu  would  Ixi  limited  \>y  prott^^tiveudliOHidUH 
which  usually  form  so  early  as  to  close  the  end  of  the  tube  in  the  nio«t 
commoii  forms  of  this  infection  (the  gouorrhtrid  and  tul)erciilous) 
and  sc?<MU'e  the  general  cavity  before  anything  more  than  a  limited 
local  adhesive  peritonitis  has  been  excited.  Pifthly,  and  most  danger- 
ous, the  sudden  entrance  of  the  germs  by  the  perforation  or  wound  of 
any  of  the  hollow  organs  (iucludiug  tho  kidneys,  pancreas,  and  tho 
biliary  ducts,  ureters  and  other  visceml  ducts),  or  any  neighboring 
abscess,  unless  the  i>us  of  the  latter  were  sterile.  Tho  (hiuger  in  tho 
last  class  of  cases  depends  ui)od  tho  simultaneous  introduction  of  the 
germs  and  materials  preventing  their  absorption  or  assisting  tlwlr 
growth,  as  well  Jis  tlie  toxins  already  produced  by  them  in  their 
former  place  ol  growth,  or  ptomains  and  various  chemical  irritants 
found  in  the  secretions  or  contents  of  the  organs  ivJTected  which  would 
iujure  the  serous  lining  directly, 

Hiematogenoufl  peritonitis — that  is,  a  peritonitis  set  up  by  bacteria 
circulating  in  the  blood  and  settling  in  the  serous  membrane — is  a 
i*arity,  probably  because  the  resisting  powers  of  tlie  [)eritoueum  to  in- 
fection are  so  much  greater  than  that  of  other  tissues.  But  st>me  uu* 
doubted  cases  are  on  record.  Tlie  blood  infection  takes  place  from 
some  otlier  focus  in  the  body,  and  it  may  be  so  small  as  to  be  un- 
noticed and  even  undiscoverable  by  careful  search,  the  latter  cascft- 
being  called  by  some  cryptogenic  septicopysemia,  a  name  of  very  (^uea- 
tionable  value,  as  it  simply  puts  into  an  awkward  Greek  form  the 
statement  of  our  ignorance.  Weichselbaum  describes  two  ciises  of 
hicmatogeuous  peritonitis  excited  by  the  Diplococcns  puonmoniii\ 
one  occurring  in  a  ciise  of  ascites  from  carcinoma  c»f  the  stomach  and 
liver,  the  other  immediately  after  menstniation,  tho  source  of  infrH,-tion 
being  uncertain.  Some  of  the  cases  mentioned  by  Grawitz  might  be 
included  under  this  head — easea  in  which  ascites  from  disease  of  the 
kidneys,  liver,  or  heart  was  followed  by  pteritonitis,  evidently  caused 
by  infection  from  an  erysii>ehiH  on  the  head,  suppuration  in  tlie  leg, 
su(>erticial  diphtheritic  inflammation  of  the  intestine,  lymphangitis 
of  the  tlioracic  duct,  suppuration  aliout  a  suprarenal  cajisuUj  or  in 
the  broml  Ligament. 

From  wliat  has  already  l>eeD  said  aa  to  tlie  imix>ssibility  of  excit- 
ing a  i>rogre88ive  i)eritonitis  by  invasion  of  bacteria  alone,  or  even  of 
their  chemical  proilucts  alone,  it  is  evident  that  Iwth  must  be  present 
to  excite  a  peritonitis,  or  that  the  bacteria  shall  tiud  a  bed  for  growth 
l)efore  the  peritonitis  cjin  develop,  conse4|ueutly  in  every  instance  of 
bfematogenous  i>eritouitis  the  serous  membrane  must  have  its  vitality 
or  i>ower  tif  absorption  impaired,  or  there  mnst  be  some  serum,  blood, 
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or  coDtusecl  tissno  close  to  it  in  which  the  genus  can  grow.  "When  it 
is  considered  how  slight  a  lesion  is  necessary  to  establish  sncli  a  lied, 
it  is  not  surprising  that  it  should  often  e8cai)e  our  search,  f«.)r  even 
in  casus  of  perforation  of  the  bowel  it  is  fre<|ueutly  iujjKmsible  to 

nd  the  breach  of  continuity  at  the  autopsy. 

Seliger  has  recently  advanced  the  hypothesis  that  some  trifling  in- 
jury might  be  done  to  a  loop  of  the  bowel  by  a  contusion  of  the  al> 
domen  which  woidd  allow  the  escape  of  the  liacterial  toxins  into  the 
peritoneal  cavity,  and  at  the  same  time  enable  the  bacteria  theniselvea 
to  penetrate  the  mucous  membrane  and  develoi»  in  some  small  clot  in 
the  intestinal  wall,  whence  they  might  invade  the  vessels,  and,  circu- 
lating in  the  blood  all  over  the  botly,  would  jmss  through  the  capil- 
laries of  the  serous  lining  of  the  alxlomen  as  well  as  elsewhere  in  the 
body ;  and  if  that  membrane  were  reduced  in  vitality  by  the  toxins 

ready  present  it  would  be  less  able  to  resist  them,  and  thus  a  peri- 

nitis  of  hasmatogenous  origin  would  he  pnxluced.  But  in  view  of 
the  fact  juHt  mentioned,  that  an  actual  perforation  of  the  1)Owel  may  be 
impossible  to  detect,  it  seems  scarcely  necessary  to  adopt  Buch  a  com- 
plicnt^^l  hy|H)thesis,  ingenious  as  it  is. 

In  the  great  majority  of  cases  the  bacterial  infection  is  an  infec- 

nn  by  more  than  one  species.  In  the  minority  the  disease  will  bo 
studied  in  the  late  stages,  in  which  all  but  one  variety  have  died  out, 
or  else  it  has  l>een  caused  by  direct  growth  of  luicteria  from  some 
neighlwring  focus  into  the  i>eritoneum,  nnder  which  circumstances 
such  a  pure  (culture  is  more  natural.  It  is,  however,  certain  that 
many  kinds  of  bacteria  possess  the  power  of  exciting  }>eritonitis.  The 
attempts  to  i)rove  that  the  Biu'illus  coli  is  responsible  foraU  crises  are 
foundinl  on  incorrect  obser\'ation,  for  it  is  easy  to  make  errors  in  two 

ays  in  studying  tliese  cases.  In  the  tirst  place  the  Bacillus  coli  grows 
so  readily  on  gelatin  that  cultures  from  the  peritoneal  exudate  ma<le 
on  this  material  are  very  deceptive,  the  other  l>acteria  in  the  inocu- 
hiif*(\  exudate  dying  out  or  being  overgrown  by  the  excessive  growtli 
of  the  Bacillus  coli,  which  is  very  naturally  present  in  almost  every 
case.  luomlations  in  animals  are  alHo  unreliable  in  settling  this 
estiou  on  account  of  the  dil£culty  of  imitiiting  the  natural  coudi- 

ons.  esjiecially  as  regards  the  simultaneouH  entrance  of  toxins  into 
the  peritoneal  cAvity.  In  opposition  to  the  French  school  led  by 
uelle,  it  is  interesting  to  fin*!  that  Tavol,  who  was  among  the  first 
emphiisize  the  pathogenic  |K)wers  of  the  Bacillus  coli  communis  of 
Escherirh,  thinks  that  bacillns  of  minor  imi>ortance  in  the  etiology 
of  peritonitis.  It  might  be  mentioned  here  that  his  studies  on  i>eri- 
hnve  led  him  to  the  courlusion  that  the  verj'  nanie  of  the  Biu-il- 
i  should  1>e  considered  merely  a  collectivo  name  for  man^'  varie- 
Vou  V1U.-87 
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ties  of  bacteria  of  cjuite  differeut  propertien,  a8  lie  found  at  U 
tweiit>  different  kiuds  in  the  tliirtv  cases  exaiuiued.  The  only  method 
at  present  available  for  studying  the  bacteria  is  the  combination  of 
a  iuicro8coi>ic  and  of  a  bacteriological  examination,  the  former  oftf n 
I)roviu^^  tliat  it  is  not  always  the  most  numerous  or  active  Imcteria 
wliich  can  be  demonstrated  by  culture. 

Tavel  and  Lanz  consider  the  streptococcus  as  the  most  important 
etiological  factor  in  peritonitis,  having  found  it  in  nearly  tliree-fourths 
of  tlieir  cases,  although  they  describe  two  varieties  which  lUflfer  e«* 
seutially  from  tl»e  ordinary  Streptococcus  pyogenes.  These  authors 
differ,  however,  from  Frtiukel,  who  claims  tliat  the  strejitococcuH  in 
the  sole  exciter  of  i>eritonitis. 

The  staphylococcus  seenm  to  l)e  a  rarity  in  peritonitis,  altliongb 
it  is  occasionally  found.  The  Diplococcus  lanceolatus  or  pneiunococ- 
cus  has  rei)eatedly  been  demonstrated,  most  fret^uently  in  the  Inrina- 
togenous  form  of  peritonitis,  altliongb  it  is  possible  that  it  may  cause 
the  direct  secoiuhiry  infection,  as  ithasl>een  found  in  the  int4^stineuDd 
in  the  Fallopian  tnl»e.  It  is  natural  that  it  shoadd  atiiwk  the  perito- 
neum if  it  once  obtain  a  circulation  in  the  blood  on  account  of  its 
liability  to  infect  serous  meinbnujes. 

The  gOQococcus  has  undoubtedly  been  tlie  cause  of  ]»eriU>nLtis  iu 
mtuiy  cases,  either  passing  dirwtly  through  the  Fallopian  tub©  or 
causing  a  pyosalpinx  and  i>enetrHtiug  to  the  cavity  through  tlie  walls 
of  the  latter.  Even  in  tlie  male  it  reaches  the  i>eritonetnn  tlirougb 
the  walls  of  the  seminal  vesicles  or  by  way  of  the  lympliatics  of  tlie 
si>crmatio  cord  just  within  the  inguinal  ring  (Zeissl,  Horowitz, 
Werther). 

Besides  the  Bacillus  coli  in  its  many  varieties,  almost  nbi'iuitonB 
iu  these  cased,  Tavel  and  Lnnz  found  several  other  bacilli.  iVmong 
them  was  a  curious  bacillus  which  produced  gron|is  even  as  largo  as 
the  liead  of  a  pin,  resembling  tlie  actinomyces  granules,  and  evolved 
a  gas  with  a  i»eculiar,  disagreeable,  sweetish  (wlor.  Tlio  pathogenic 
pro|>erties  cif  this  bacillus  are  uncertain.  Other  bat-illl  were  found 
which  resembled  those  of  tetanus  and  of  glanders,  as  well  as  the 
Bacillus  x>.v<^.vni»<^us  (undoubtedly  present  in  the  intestinal  contents) 
and  Pyogenoii  fcetidiis.  Proteus  vulgaris  was  f»mnd  in  one  eaae  of 
strangulated  hernia  without  i)eritonitis. 

Enough  has  been  said  t^^  slmw  the  gi*eat  variety  of  niicro-organiama 
t«  be  found  in  tlie  peritoneal  exudate,  and  the  great  difficulty  of  proii- 
erly  estimating  their  importance;  but  it  would  appear  to  lie  safe  to 
conclude  that  the  question  as  to  the  relative  influence  of  tlie  strepto- 
coccus and  the  Bacillus  coli  in  the  ordinary  cases  must  for  the  present 
remain  open,  while  iu  special  forms  we  may  find  the  puemuococcua. 


goDuooccuH,  hikI  Bacillus  tulterculijsis,  and  even  the  actinom.vc^s  fau- 
g^ns.  On  account  of  the  universal  iliHtributiou  of  the  differput  liacteria 
in  all  the  orjiuns  of  the  lio«ly,  the  Bin-illus  co!i,  fur  oxaniijle,  hiiviag 
lH?4:*n  fiiniul  in  the  urinary  hlaildor,  the  gall  lihui<l(*r,  and  oven  in  the 
liilney  and  iu  ovarian  c>  st8,  it  is  evident  that  tlie  occurrence  of  certain 
lHU?teria  iu  the  exudate  dfM?H  not  doternune  from  what  organ  this  iu- 
iiaiuiuatiou  origiuatetl.  Tlie  theory  fomieily  atlvaucwl  that  the  pres- 
ence of  the  colon  bacillua  pr<»ved  the  peritonitiR  to  be  of  intestinal 
origin  is  no  longer  tenable. 

The  inriamujfttiou  of  the  i>entoueum  may  be  diffused  over  more  or 
le88  of  the  entire  surface,  making  a  general  peritonitis,  or  it  may  be 
liinitiHl  to  a  small  area,  the  circunworilKHl  or  h»calized  variety;  and 
this  distinction  ajiplies  to  all  grades,  from  the  mere  reddening  and 
I0H8  of  smooth  surface  to  tJie  extreme  of  suppui-atiou.  Whether  the 
inflammation  will  spreiul  over  the  entire  surface  or  not  dei>ends  upon 
the  nicMle  of  infection,  the  <j[uality  of  the  infecting  material,  and  the 
resisting  power  of  the  individual.  It  also  dei>eud8  ii]wn  certain  me- 
chanicid  ctmsidenitions,  for,  if  th*?  ])atieBt  [h  moving  alxnit  or  b«Mng 
carrietl  from  place  t<i  place,  the  infe<'tious  material  will  be  spreiul  in 
all  directionsi  and  adhesions  will  be  prevented  by  the  constant  shift- 
ing of  the  various  organs;  the  peristidsis  of  the  lx)wel  is  also  re- 
sponsible for  ItH  difluslon.  The  lesson  to  Ite  drawn  from  these  fiicts 
is  the  necessity  of  absolute  rest  and  quiet  to  the  patient-,  although 
there  is  some  diflfei-ence  of  ojiiuiou  about  tht^  further  deductions  as  to 
the  avoidance  of  ]»urgativeii  and  thn  adniinistration  of  niorjihine  in 
order  to  prevent  this  diffusion  as  soon  as  it  is  su]>po8ed  tliat  an  infeo* 
t ion  has  rx'curred.  The  simrce  of  the  infection  is  also  important  in 
determining  the  generalization  of  the  iuHammatiou.  for  if  it  occur 
from  some  viscus  (or  an  al»rtce8a)  low  down  in  the  pelvis,  such  as  the 
Fallopian  tube,  the  discharge  and  exudate  will  collect  there  and  be 
less  likely  to  l)o  cjirricd  against  gravity  t*>  the  other  portions  of  the 
cavity.  In  the  same  way  infection  originating  from  the  ap|>endix  or 
its  noighborluMHl  tends  in  limit  itsf^lf  to  the  iliac  fossa,  and  that  frfim 
the  gall  bladder  and  lesser  cunature  of  the  stomach,  if  the  patient  is 
Fecnml>ent,  may  l>e  limited  to  tliose  regions,  as  alrea<ly  mentiono«l 
in  8i)eaking  of  the  anatomy. 

The  ditfuse  fovTu  of  peritonitis  is  naturally  the  more  dangerous 
because  of  the  much  larger  extent  of  the  indammatory  [irooess,  not 
merely  aw  iiiHutiimation  fiff  ftr,  but  l)ecaurte  of  the  greater  oi)portnnity 
for  alworptiou  of  Ht'i»tic  matter.  In  the  l(»calizod  form,  even  if  a  very 
septic  pus  In>  formed,  it  is  shut  in  by  adhesions  and  causes  lessgenend 
disturbance,  and  yet  a  smnli  al)sce8s  may  under  some  circnmstances 
contain  such  virulent  t«ixius  as  to  pnxluce  a  profound  se^itica'uiia. 
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There  are  reall.v  two  ijerioda  in  the  course  of  the  disease  to  be  taken 
into  ac<:ouiit  in  estimatLug  the  relative  danger  of  the  tw'o  processes — 
general  and  local.  If  the  entrance  of  infectious  material  into  the  free 
cavity  is  sudden,  not  limited  hy  adhesions,  the]*e  may  be  a  perio«I  of 
]ir(»found  shock,  due  to  the  rapid  absorj^tion  of  toxins  which  at  once 
sets  in,  aided  by  the  depressing  effect  of  the  f>ain,  which  is  oft<*n  very 
intense.  But  this  alworptiou  Bo<:)n  ceases,  and  if  only  the  toxins  have 
B]>read  to  any  distance,  the  bacteria  not  having  extended  ho  far,  ad- 
hesions may  form  around  the  rest  of  the  material  and  localize  it,  aud 
then  the  symptoms  HubHide  aud  only  become  severe  again  when  the 
encapsulated  material  has  ^'own  so  septic  as  to  cause  intense  poisou- 
ing  in  spite  of  its  limited  quantity.  On  the  other  hand,  if  the  inflam- 
mation is  general  from  the  tii-st,  the  symptoms  oftf^n  subside  for  a  while 
after  the  tirst  outbreak,  the  interval  of  comparative  quiet  being  pn.>b- 
ably  due  to  the  fact  that  the  originally  strong  nl)Horl}ent  powers  of  the 
peritoneum  are  weakened  by  the  inflammation,  and  in  the  lat*^r  stages 
it  can  al>s()rb  so  little  tlmt  it  is  only  when  large  amounts  of  strong 
t^itxins  are  pnxluced  that  a  vindent  effect  is  ol>servetl.  So  that  in 
both  cases  there  arc  uj>t  to  bo  two  dangerous  periods:  the  first  irm|>- 
tion,  when  the  patient  is  threatened  with  9e])tica>miA  even  before  there 
is  sufficient  reaction  from  the  |>erit«neum  todeveloj)  any  inflammation; 
and  the  sein>nd  when  the  inflammation  has  fully  set  in,  but  the 
amount  of  exudate  and  toxins  accumulated  is  so  great  as  to  cstuse  a 
secondary  septiccemia  of  the  ordinary  type. 


Symptoms. 

The  cases  of  i^ritonitis  may  be  classified  according  to  the  peculiar 
exudate  found  in  them,  as  the  sym[)tom8  and  ci>urse  are  often  charac- 
teristic for  e»ich  variety— fibrinous,  serous  and  sero-fibrinous,  and 
]inndent  Tlie  fibrinous  exudate  may  cause  no  symptoms  at  all,  or 
there  may  be  a  little  localized  jwiin  aud  tenderness,  incrcAsed  by  a 
deep  l»reath  or  by  peristalsis  of  the  bowels,  the  principal  effects  l»eing 
fouml  after  adhesions  have  f(»rmed  which  incommode  the  various  or- 
gans. Although  the  serous  aud  the  sero-fibrinous  forms  may  l>e  the 
result  of  a  chemical  peritimitis,  in  nearly  all  of  these  cases  the  process 
IB  septic  and  is  nnly  the  first  grade  of  suppurative  i>eritonitis.  In 
Boroe  cjwes  a  faint  friction  nile  may  l)e  heard  or  felt  by  the  hand  ap- 
plied over  the  part  when  motion  is  taking  place  between  the  inflamed 
surfaces,  like  the  similar  nile  in  dry  pleurisy.  Mikulicz  distinguishes 
a  sub-variety  of  the  sero-fibrinous  septic  peritonitis  under  the  name 
of  proi^ressive  iieritonitis.  including  the  cases  in  which  the  iufectioa 
is  partially  walled  off  by  fibrinous  adhesions,  but  in  which  the  adhe- 
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fiioQH  are  very  soft,  and  do  uot  really  extend  beyoud  the  infected  az'eu, 
so  that  tbey  are  cnnHtiintly  hreuking  down  and  allowing  tlie  infection 
to  atbick  mlditioual  Hurf/ices.  Ptiniloiit  i»eriU>iuti8  is  eitLer  so|>tic 
or  of  mixed  iuborculouH  or  gonorrhaNil  juid  Hoittic  iufoctiou.  The 
aymptoms  of  Heptic  i>eritouiti8  will  be  cousidered  later. 

Peritonitis  umy  also  be  studied  witli  reference  to  ita  orii^iii,  for  iU 
symi>tom8  and  course  will  differ  somewhat  according  to  whether  it 
arises  from  i>erforatiou  of  the  stomach,  large  and  small  int^^Htines, 
a]>pendix,  or  gall  bladder,  or  from  tlie  Fallopiiin  tuK*,  or  by  exleusion 
of  iiifecti(;u  through  the  puerpenil  uterus  uh  Iuls  lieen  described,  or 
by  the  bursting  of  an  al)s<'es8  or  infected  tumor,  or,  fioally,  by  iutro- 
ductiuu  from  without  by  an  oj^eu  wound. 

Most  essential,  however,  is  the  classitication  of  cases  according  to 
tlieir  course,  which  may  he  i>eracute,  acute,  sutiacnte*  or  chronic. 
That  form  which  kills  before  the  i»eritoneum  has  time  to  r**act  to  uuy 
extent,  with  symptoms  resemblitig  a  general  septica-mia,  iiia\  l>e 
classfHl  with  the  peracute  cases,  altliough  it  should  L»e  rememljered 
that  there  are  no  lesions  of  tnie  |»eritouiti8  in  that  variety. 

(hisef  ami  Conrnc, 

The  onset  of  the  disease  varies  with  the  canse.  Sudden  infection 
of  the  i>eritoDcum  l)y  external  wounds,  or  by  rupture  r)r  (lerforation 
of  some  of  the  viscera,  is  usually  marked  by  intense  jmin  and  sliock, 
even  when  there  is  no  accompanying  hemorrhage.  The  fact  that  a 
fatal  collapse  is  occasionally  fouud  in  instances  of  perforation  of  the 
stomach  or  bowels  by  an  ulcerative  process  proves  tluit  a  similar  re- 
sult following  a  traumatism  is  uot  necessarily  due  to  the  excitement 
or  fright  at  the  injury  itaelf,  but  is  dej>endent  upon  a  retiex  from  the 
nerves  of  the  serous  membraue.  Tliis  retiex  may  even  exist  in  cases 
with«»ut  pain,  although  such  cases  must  l»e  nire,  and  the  intensity  t)f 
tlie  pain  ap|K>ar8  to  l>e  one  of  the  priuci[»al  elements  <if  the  shock. 
Owing  to  the  extreme  rai>idity  of  tlie  absorption  by  the  jieritimeum  we 
might  assume  that  the  shoi'k  wtis  the  effect  of  the  absorlxd  toxins 
n|«»n  the  heart,  and  this  is  undoubtetlly  true  of  the  Ciises  in  which 
tlie  collapse  develops  in  an  hour  or  so;  but  iustam^s  are  quite  com- 
mo!i  in  waich  shock  is  the  first  symptom,  and  the  only  one.  In  stmie 
instances  the  jK^rforatiou  is  accomimuled  by  uo  pain  at  the  time  it  oc- 
curs, no  foreign  matter  lieing  extruded  into  the  cavity,  owing  to  the 
emptiness  of  the  organ  jKsrfomted  or  some  other  accidental  circum- 
stiuice,  luul  in  mich  cases  there  is  as  a  rule  no  shock.  Id  these  eases 
the  sudden  appearance  of  symptoms  at  a  late  iHiritKl  is  all  the  more 
uliirining.  Thus  Widker  relah's  tl»»  cas<*  of  a  little  girl  who  fell  in 
running  uinstairs,  vomltt^l  once,  but  lay  quietly  in  WhI  without  ]>aLii 
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or  .shock  of  ao^'  kind.  Twenty-four  hoiirs  later,  having  eateu  some 
padding  for  diuuer,  the  first  food  taken,  she  suddenly  fell  iutocoUapse 
Hiid  died.  The  »uto|)Hy  showed  a  laceratiou  of  the  jejunum  uu- 
doubtedly  causetl  l>y  the  fall  ou  tlie  staim.  There  are  also  ver>  rare 
instances  on  record  in  which  uo  |)aiu  is  felt  at  the  time  of  i>erforatiou 
or  later,  the  peritimoum  appearing  to  be  devoid  of  sensibility. 

A  very  slow  onset  and  development  is  tu  Ije  seen  iu  puerpenil  i>eri- 
ionitis,  arising  aa  it  does  from  a  slow  growth  of  Imcteria  through  the 
snbHtiiuce  f.d  the  uteiine  ^vall.  The  di.sea.se  is  generally  marked  by  a 
rise  of  temperature  with  rigors,  and  gnulnally  developing  abdominal 
distention  and  tenderueKS.  Owing  to  the  fact  that  many  perforations 
of  the  stomach  and  intestine  o<'cur  aH  the  rennlt  of  ulcerative  jirocpHHes, 
wliich  extend  so  Hlowly  aH  to  give  abundance  of  time  for  the  formation 
nf  i)rotective  adhesions,  such  cases  may  also  develop  very  slowly,  nt 
least  until  some  bnisquo  movement  ruptures  an  adhesion  and  allows 
a  raj >id  extension  of  the  inflammation.  S«>me  forms  ofchnmic  i»eri- 
tonitis  may  develop  slowly,  and  this  is  also  true  of  the  si^ecifie  fonus, 
snch  as  tultereulosis;  but  in  other  cjlsps  the  symptoms  may  l>e  very 
acute  and  threatening  at  tirst,  slowly  settling  down  intf»  the  chronic 
form.  It  may  l»e  well  to  remark  here  that  many  cases  which  t>e- 
gin  with  all  the  signs  of  a  genend  i^eritonitls  juvive  afterwards  to  lie 
merely  localized  pnx'ewHes,  or,  as  the  saying  is,  "localize  themselves," 
these  being  probably  instances  of  general  i>eritoneal  irritation  by  the 
toxins,  as  des<^*ril>ed  above,  while  the  really  eHsentiallwicterial  iufc^- 
tion  has  not  extended  much  beyond  the  point  of  the  origiuid  lesion. 
On  the  other  hand,  nothing  is  moi*e  common  than  the  nipture  of  the 
l)rotpctive  adhesions  alMtut  some  Itx'alized  focus  of  peritonitis  and  the 
extension  of  the  infection  over  the  entii'e  membrane  in  a  ilixHl, 

General  St/mpinrns. 

The  very  appearance  of  a  patient  with  |ierit4initi3  may  be  clmrac^ 
teristic,  the  distended  abcltnuen,  the  lower  extremities  slightly  drawn 
up,  the  superficial  thoracic  respiration,  and  the  pinched,  anxious  fwe 
w  ith  slightly  tlusheil  cheeks,  making  the  diagnosis  easy.  The  attitude 
of  the  I»>wer  extremities  is  assumed  Iwcause  it  lessens  tlie  t*>nsiou  of 
the  abdominal  muscles,  the  }>elvis  being  also  slightly  tlexed.  and  lUso 
becauHti  the  iiitlanimatiim  excites  contractions  in  tlie  ]>soas  muscle, 
which  lies  directly  under  the  inflamed  serous  membrane.  Tlie  ex- 
prejiKJou  of  tlie  fjic<»,  variously  deHoril>e<l  as  farivs  ffi/ifHtcmfirti,  or 
oUlomitmliM,  is  owing  to  the  continuous  i>Jiin,  the  diminisiied  nutri- 
tion, the  miusea,  and  the  tem|ierature.  Tliis  |ieculiar  exprt*8siou  is 
fre<|neutly  alwent.  the  fare  lieing  turgid  and  flashe<l  instea<l,  but  it  in 
so  common  tliat  its  nvogultion  iu  the  early  stjtgeM  b,;  an  cx|ieri<^ucetl 
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pbygiclau  will  soiuetimeA  enable  him  to  make  the  diagoosiH.  In  the 
ileHrriptiim  nf  ciisort  with  iloulitfiil  svuiptorus  we  are  (tften  told  thnt 
tlie  alxlomeu  in  Hli^htlv  dintemled  and  tender,  the  tongue  is  eoateil, 
the  ieuj[)erature  may  be  only  UH)  and  the  pulwe  rather  (piick,  ulunU 
1)0 — symptoniH  in  themselves  of  little  moment — but  the  snr^eon  is 
impressed  by  the  fact  that  "the  patient  seems  very  ill,"  autl  mainly 
on  this  acoonut  an  o|K>ration  may  l>e  decided  u]K>n,  and  the  dia^osis 
is  coufirmeil.  There  cjin  consetiuently  1)6  no  doubt  that  there  is 
something  Ijeeuliar  in  the  expression  of  the  patient  even  early  in  the 
disease  whirh  experience  teaches  us  to  recognize.  But  it  should  l»e 
noted  that  a  similar  expression  is  seon  in  other  alidominal  diseases, 
such  as  ch(»lcru  and  load  poisoning. 

Owing  to  the  alMloniiuHJ  distention  in  the  latter  stages  tlie  respira- 
tion liecoiues  very  shallow  and  entirely  thoracic,  and  unless  its  fre- 
({ueucy  be  dimiuiKlied  by  the  opium  tlie  numlx^r  of  breuths  per  minute 
may  run  up  to  40  or  even  fit>  in  order  to  com]>ensate  for  their 
shallowness. 

While  in  an  ordinary  i»eritouitis  the  pulse  and  temi>erature  are 
altered  in  the  manner  common  to  iutlammatory  diseases,  the  pulse 
running  up  to  I'iO  or  more  and  the  temjierature  reaching  103^  tf»  UUY 
or  over,  the  treacherousuess  of  the  disease  is  in  nothing  Itetter  illus- 
trated than  by  its  |>eculiaritic8  in  regard  to  both  of  these  symptoms. 
In  some  rare  cjises,  indeed,  neither  pulse  nor  tem|)erature  gives  any 
indication  whatever  of  the  iuHammation,  the  pulse  standing  at  80 
to  90  lieats  i>er  minute,  strong  and  full,  and  tlie  tem|>erature  not 
going  aUive  liHf  or  even  remaining  normal.  But  in  tlie  great  major- 
ity of  these  olisenre  cnaes,  although  tlie  temperature  may  remniu  low, 
the  pulse  rapidly  reaches  1^0  or  over,  and  haa  a  |x?culiar  small,  wiry 
l»eikt  which  is  easily  rei*ogni/e<l  when  once  studied.  Even  when  the 
temperature  has  m^l  risen  previously  it  is  likely  to  do  so  just  l)efore 
dejith,  and  in  fact  in  many  casea  it  indicates  the  approach  of  dejith  by 
a  steep  upward  curve,  generally  reaching  105*  to  107"  in  spite  of  the 
cold  extremities  and  the  danijt  and  blue  surface  of  the  skin.  But 
sometimes  the  tem|>erature  ftdls  Iwfore  death.  The  worst  cases  are 
tliose  in  which  the  temperature  remains  low  throughout,  indicating 
an  intense  {KtJHiming  of  the  system  by  the  toxins,  and  death  is  to  be 
ix|Mvte<l  l)efore  the  serous  membrane  has  hail  time  to  n^Ju-t  in  an  iu- 
tlaminatory  way.  It  should  1)e  noted  that  even  in  true  suppurative 
(>eritouitiH  the  temperature  may  continue  K»w,  so  that  this  peculiarity 
M  not  entirely  contined  to  the  septicsemic  cases. 

It  has  l»een  claimed  by  some  tlmt  it  is  the  rule  to  bare  a  higher 
temiM^mture  in  the  aKlomen,  as  meaMunnl  in  the  re<*tuin  or  even  ex- 
tt^ruiUh ,  than  elaewhcrc  in  the  boily,  bat  re(>eatcd  examiuutiuus  hare 
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failed  to  bear  out  thiti  theory.  The  idea  was  that  the  local  inflamma- 
tion would  tend  to  produce  more  heat.  Lennauder,  who  made  care- 
ful study  of  this  point,  found  that  tliere  was  very  seldom  any  dif- 
fereui-e,  and  when  it  was  found  he  was  inclined  to  charge  it  to  the 
peculiar  nerve  influence  of  the  toxins  on  the  heat  centres  rather  than 
to  the  physical  effect  of  the  inflammatory  reaction. 

IliKors  are  seldom  met  with  in  jteritonitiH,  except  in  the  loc4klized 
form  with  production  of  pus  in  a  circumscril>ed  abscess.  But  a  chilly 
feeling  is  not  uncommon,  indicating  the  septic  intoxication.  Profuse 
sweating  is  a  very  common  symptom,  and  marks  the  effort  of  the  skiu 
to  throw  off  the  toxins.  Late  in  the  course  of  fatal  cases  it  is  ex- 
ceedingly abundant  and  adds  greatly  to  the  exhaustion  of  the  patient. 

(ireat  rostlessuesa  is  fi^uud  throughout  the  disease,  and  as  the  ]mi- 
tient  is  afraid  to  move  his  boily  on  account  of  the  pain  excited,  he  iu- 
dicjites  it  by  tossing  his  anus  about  and  somt'timcs  by  constant  wr^rk- 
iug  uf  the  facial  muscles.  A  favorite  position  is  one  with  the  arms 
alcove  the  head,  as  tliis  expands  the  ribs  and  relieves  tlie  tbonix  some- 
what from  the  pressure  caused  by  the  ascending  diaphragm.  Tlje 
insomnia  is  also  v^ry  distressing,  even  when  full  morjihinisni  is  in- 
duced, the  {>atieut  dozing  for  short  inten'als,  but  feeling  as  if  lie  were 
constantly  awidi.e.  In  some  cases  there  will  be  more  or  less  hendache, 
but  this  is  unusual.  The  patient  usually  suffers  greatly  from  tiiirst, 
the  tongue  being  dry  and  coated  with  the  vomited  material. 


Local  Sj/mptoma, 

Of  the  l(x;al  signs,  the  most  constant  is  pain,  which  is  present  in 
neai'ly  every  wise  at  some  time  in  its  course.  The  character  of  the 
pain  is  very  various,  l>eiug  described  as  boring,  shooting,  tearing,  or 
burning.  It  is  usually  coutinunus,  with  paroxysmal  exacerlmfrions, 
often  f(»rciug  the  patient  to  cry  out  and  to  toss  himself  to  and  frt>  in 
the  l»ed,  or  even  to  sit  up  pressing  ujnm  tlie  abdomen  with  the  hands, 
although  it  is  usually  increased  by  movement  and  the  patient  lies  (»ii 
his  back  in  a  rigid  attitude  afraid  even  to  breathe.  The  pain  may  he 
so  severe  to  be  beyond  the  control  of  the  laix^st  doses  of  morphine. 
The  sitimtion  nf  the  pain  by  no  means  always  corresponds  with  the 
Heat  of  the  inflammation  in  the  abdomen;  thus  [»erforation  of  the 
stomach  may  cause  ])ain  in  the  right  iliac  region,  and  apimudicitis 
may  cause  it  in  the  e]ugastrium.  or  on  the  opposite  side  of  the  abdo- 
men. The  pain  can  be  reflected  to  the  terminals  of  various  nerves 
which  are  irritjited  higher  up.  and  may  therefore  be  referred  to  the 
thigh,  e8i»ecially  its  anterior  and  outer  pjirt,  or  to  its  inner  side,  or  to 
the  testicle,  or  very  commonly  to  the  lumbar  and  sacral  regions.     The 
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evacoatiou  of  the  bowels  or  bladder  may  become  impossible  on  ac- 
count of  the  pniu  excited  by  any  effort  ul  stniining.  PreKwure  almost 
invariably  renders  the  pain  more  severe  and  often  excitoH  it  when 
not  present,  and  tlvis  symptom^^\hii'h  we  shall  for  brevity  call  "ten- 
derness*'— is  one  of  tlie  most  usefxd  means  at  liaml  for  distinguishing 
l>etween  tlie  \m\u  of  onlic  and  that  of  iniiammatiou  nf  the  i)eritoueum, 
as  well  as  for  determining  the  situation  of  the  latter.  Thus  in  the 
great  majority  of  cases  of  appendicitis  it  will  be  possible  to  elicit  a 
]K>iut  of  deep  tenderness  by  pressure  at  the  so-called  "McBumey 
jjoiul."  Similarly  the  epigastrium  will  l>e  tender  in  perforation  of 
the  stomach,  the  region  of  the  gall  bladder  in  iudammatiou  having 
its  origin  from  that  organ,  and  the  pelvis  in  jwlvic  peritonitis.  But 
it  must  be  rememl»ered  that  although  this  symptom  is  more  reliable 
tlutu  the  apparent  localizatif»n  of  the  pain,  it  is  not  al^solutely  cer- 
t'liu.  In  some  cases  of  api>endiciti8,  for  instance,  the  point  of 
greatest  tenderness  has  been  on  the  opposite  side  of  the  abdomen  in 
ftpitd  of  a  normal  situation  of  the  appendix.  Sometimes  these  va- 
garies are  easily  exphuned  by  the  presence  of  adhesions  which  pull 
upon  tlie  intiame<l  part  when  pressure  is  made  at  a  distance  from 
it,  or  by  the  transmission  of  pressure  by  distended  organs  or  masses 
of  exu<laie. 

As  has  already  been  mentioneil,  in  some  rare  instances  the  i>atieut 
may  suffer  no  fiain  and  exhibit  no  teudemcHs  throughout  the  disease. 
In  other  cases  tlie  pain  may  cease  in  the  profound  s<»ptic  intoxication 
which  iirectnles  death,  sometimes  for  two  t)r  three  ilays.  Mjirked 
hyi^enesthesia  of  the  skin  of  the  abdomen  is  found  in  many  patients, 
the  pressure  of  the  bed  clothes  and  the  slightest  touch  l»eiug  so  ex- 
(|uisitely  painful  that  it  is  im^iossible  to  ascertain  whether  deep  teu- 
deruess  exists.  This  hy]>ene8theHia  can  be  quieted  by  tlie  ap[>Iica- 
tion  of  an  ice-l»ag,  and  thou  the  true  tenderness  can  Vie  detected. 

The  word  tympanites  is  often  rather  lo<»sely  used  to  iuduile  Uith 
gaseous  distention  and  rigidity  of  the  abdominal  mu5<!les,  but  we  shall 
limit  it  to  distention.  The  distention  of  the  alnlomen  is  in  nearly 
every  case  due  t*^  the  acciunulation  of  gas  in  tlie  intestines,  although 
it  is  occasionally  the  result  of  gas  in  the  stomach,  or  in  the  |»eritouenl 
cavity  itself,  an<l  nin*ly  it  may  l»e  ilue  to  tlie  large  mass  of  the  exu- 
date. The  gas  in  the  intestine  is  the  result  of  the  paralysis  and  the 
adh^'sions  which  limit  the  contraction  and  peristalsis,  and  may  sos- 
|K'nd  them  altogether;  and  the  resulting  distention  may  be  enormous, 
ilio  a1>domeii  i>roje<*ting  in  front,  and  the  diaphragm  l)eing  dis]ilaced 
upwards  So  that  respiration  is  impossible.  More  rarely  is  the  stomach 
the  seat  of  this  dist^^ntion,  fi»r  any  gas  in  it  is  usually  eject^l  more  or 
le«M  pitimptly.     Gas  may  forui  in  the  |>erit4.4i(:uil  cavitv   itsrlf,  and 
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eveu  witLoat  the  [»ro»euce  of  au>'  true  infirm  mat  ion  of  that  lueuibraDe, 
as  shown  by  the  fc^llowing  case  reiMirle^l  by  Tnvol  and  Lauz: 

A  woman  29  years  of  a^e.  Symptoms  of  n|>])enilieitiM  (or  ten  days, 
with  uniform  ditttentiou  of  tb©  aUlomeu  8o  ^rent  ;«*  to  limit  n^Hpira- 
tiou;  disa]ipearance  of  the  liver  dnhie«w,  and  heiirt  apex  diMjiluccnJ 
upwards  to  the  Ibiixl  iutercostal  space.  An  iucisiou  was  made  in  tlie 
midiUe  liue,  discbai>;iug  ^jas  and  a  little  Huid,  wit]i  which  a  culture 
was  maile,  but  tliP  tul«  remained  sterile.  A  second  incision  was  made 
in  the  cfeeal  region,  and  pus  was  discliarged  from  an  encaimulated 
abscesH.  Tber«  l>eiuK  no  improvement,  another  abscess  was  o|HMied 
by  exteudiujjj  the  median  incision  on  the  following  day.  with  impr<»ve- 
meut.  Fivn  days  later,  gas  having  again  collccteil  in  the  abdomen,  the 
incision  was  reopeueil  and  the  gas  was  allowed  to  escajw,  another 
Wicteriologieal  fxannnation  l>f*ing  matlo  which  residt4*d  in  a  scanty 
growth  of  the  Bacillas  ooli  connuunis,  which  produced  gim  in  potjiU» 
culture.  Three  weeks  hit4?r  still  anotlier  abscess  was  oi>oued  and  the 
|>atient  then  slowly  recovered.  This  case  is  of  great  interest  from 
the  i*e[»eated  reprotluction  of  gas  in  the  perit4^)neal  cavity,  wliile  the 
membrane  as  a  whole  remained  free  fn»m  inflammation,  the  latter 
Iteiug  limited  to  the  portions  concemetl  in  the  various  encHiwulatrnl 
alwcesses.  Gas  wjis  ol)Sftrved  only  in  the  eidture  from  the  free  (M^ri- 
toueum ;  for  cultui**^  from  the  pus  of  the  abscesses,  while  rich  in  Bii- 
cillus  coli  of  various  kinds,  did  not  f>nxluce  gas  in  their  growth. 

The  writer  re]>orted  a  somewhat  similar  ciise  some  years  a^  iu 
wliich  gas  develo|>ed  in  the  peritoneal  cavity  of  a  woman  after  a  lapn- 
rot<^)my  by  Dr.  T.  CI.  Thomas  for  fibrocystic  tumf>r  of  the  ntenis,  but 
wjw  discharged  by  a  large  aspirating  neeiUe  under  its  owu  pressure 
wheu  the  patient  w^as  almost  in  extremis,  and  did  not  form  again,  the 
patient  recoveriug.  Ross  has  collected  a  number  of  cases  of  gas  free 
in  the  cavity,  with  and  without  signs  of  infiamraation.  Such  cjises 
should  render  us  cautious  in  accepting  the  disapifearance  of  liver  diU- 
uess  as  an  invariable  sign  of  perforation. 

Much  more  rarely  is  the  distention  of  the  alxlomeu  causeil  by  the 
(piantity  of  the  exudate,  for  the  latter  is  usually  of  such  a  ]>oisonous 
iioality  that  death  ensues  from  se]>6is  before  it  attains  any  great 
quantity. 

Even  more  important  than  the  distention  is  the  rigidity  of  the  ab- 
<lomiual  muscles.  This  is  instinctive,  reflex  in  its  origin,  and  may  be 
oom]iared  to  that  reflex  contraction  of  the  muscles  jtlKnit  a  joint  seen 
iu  very  early  tulwrculous  arthritis,  for  it  is  undoubtedly  natnre^s 
eflfort  to  apply  a  splint  tr)  the  inflamed  part  and  U>  pivv<'nt  motion  an 
far  as  practicable.  In  some  cases  there  is  a  ]>(»sitive  retractiou  of  the 
aUlomen,  resembling  the  gannt  belly  of  tetanus,  the  anterior  wall 
lying  against  the  vertebral  c(»lumn.  This  retraction  is  apt  to  l»e  ouo 
of  tile  tirst  symjitoms,  and  is  (juite  iude]»endeut  of  the  jmin  and  ten* 
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(leruess,  although  of  course  mucli  iucreased  if  they  ooexist.  The 
iiiUKcular  riKi^lity  is  often  l(X'Hiizo*i,  there  lieiug  a  clintiuct  diiforeiK*© 
between  the  tensiou  of  the  two  recti  muscles,  for  luBtance,  iu  cnaes  of 
ai»j»emlicitis  ami  cholecystitis.  It  is  apt  U}  puss  off  us  tympauitea 
develoim.  It  may  iierwiwt  eveu  under  amvstliesia  up  to  complete  nar- 
cosis. Biit  eveu  this  synii>toni  is  sometimes  absent,  and  Treves  re- 
ports twoca.ses  in  which  the  alxlomen  remained  perfectly  flaccid,  l»oth 
iu  men  over  fifty  yojii-s  of  aj;e,  who  dit^l  of  toxamiii  within  seven  chiyw. 
It  is  w'ortliy  of  note  that  f>ain  and  temlemeHs  were  also  absent  in  botll 
cjLses. 

Vomiting  is  one  of  the  common  symptoms  of  ixrritonitis.  It  varies 
greatly  in  its  character  according  to  the  Htage  and  the  intensity  of  the 
diseiiae.  Ocwmionally  it  is  the  very  tirst  symptom,  although  it  gener- 
ally Hccomimnies  or  follows  the  |>ain  which  almost  iuYnriahly  ushers 
ill  tlie  attack.  In  the  }>egiuniug  there  is  a  feeling  of  nausea,  with  re- 
jt^<ti«»n  of  the  contents  of  the  stomach,  gradmilly  lK»coming  mixed  with 
bile,  until  tlie  vomited  matter  is  jiure  green  bile,  iudicutiug  that  the 
stomach  is  empty  and  that  the  reversed  peristalsis  lias  n>ached  the 
ducnlenum  and  is  throwing  its  contents  upwards  also.  In  ]M?ritonitis 
from  sudden  {»erforation  of  some  viscus,  or  of  an  aliscess,  in  vigorous 
persons,  the  lieginning  of  the  ntta4'k  is  sometimes  njiirkedby  extreme 
paroxysmal  pain  and  violent  vomiting  resembling  that  following  tlie 
iiigt^stitm  of  an  irritant  poison.  Asa  ride,  however,  the  vomiting  is 
iKtt  violent  and  the  nau.si^a  is  slight.  When  tympanites  has  devehji»e<l 
and  intestinal  |>uralysis  has  set  in,  the  vomiting  changes  in  chanicter, 
liiung  scarcely  more  than  a  reguigitation,  tJie  material  brought  up 
l>eingdark  in  color,  and  8i)metiuies  a  true  faval  vomiting  will  Iteestjd)- 
lished,  indicating  that  the  intestinal  pandysis  is  ct>mplete.  The  pres- 
ence of  vomiting  and  its  character  are  of  the  greatest  im|)ortani'<f  iu 
thr  prognosis  of  a  case  of  peritonitis,  uh  it  interferes  with  the  nourish- 
ment of  the  imtiont  and  indicates  Jtlso  the  amount  of  intestinal  ob- 
struction. According  to  Treves,  vomiting  is  absent  or  very  slight  in 
twenty-three  i>er  cent,  of  the  cases.  It  is  said  that  it  is  most  likely 
t<»  be  alieent  in  ]>eritonitis  from  perforation  of  the  stomach,  and  in 
l>elvic  ]»eritonitis  it  is  certainly  less  troublesome  than  elsewhere. 
Hiccough  is  usually  found  in  [peritonitis  in  the  later  stages,  indicating 
jirofouud  septicaemia. 

Owing  to  the  general  use  of  opium  in  peritonitis,  consti]mtion  is 
the  rule  in  that  disi^ase  ev<'n  where  it  foUows  a  diarrhnu,  but  if  left 
alone  the  Ixjwels  would  often  keep  moving  and  protjnbly  rather  frj>- 
f)nently  until  paralysis  sets  in. 

Treve«  founil  the  bowels  acting  lcw>sely  in  twenty-eight  per  rent, 
of  his  oises,  but  tins  iucludej^  some  eases  treuteil  by  purgativeH.     Con- 


428 


CtJBTIS— DISEASES  0?  THE  PEBTTONEUlf, 


Btijwtiou  is  less  fre<iuent  in  puerjjeral  peritonitis  than  in  other  varie- 
ties. Dinrrha*4i  is  [>ci*jujiimuU>  fouiui  late  in  the  (liscaHe,  oa  a  mark  of 
septicjumia.  W]ien  convaleHt-ence  Las  l>egwu,  the  first  passages  are 
ai)t  to  bo  vei\v  foul,  owing  to  their  long  rcttsutiim  in  the  l»o\veI. 

The  urine  is  usually  retaine*!,  although  when  there  is  a  localized 
peritouitis  with  the  formation  of  an  exudate  which  presses  on  the 
hhulder,  there  may  lie  frequent  luicturition  and  even  constant  desire 
to  evacuate  the  bladder.  The  use  ot  a  catheter  may  l>e  necessary  in 
cases  in  which  the  l>ladder  shares  the  paralysis  t»f  the  intestine.  The 
urine  geunrally  contains  albumin  on  ac*(M)unt  of  the  renal  irritation 
excited  by  the  toxins  and  ptomaius  circulating  in  the  blofnl  (Tietze). 
and  in  the  later  st^iges  also  on  account  of  the  interference  with  the 
venous  circulutiou  bv  the  disUfUtion  of  the  l>ellv. 


Phytnciil  Signs* 

Tumor, — Where  there  is  a  localized  {trocess,  or  when  geuend  yorx- 
tonitis  follows  a  local  intlamniation,  it  will  usually  be  possible  to  tiud 
a  tumor  formud  by  the  adhcrmt  masses  nf  intestine  and  omentuui  am) 
the  ficcumulating  exudate  at  the  ]ioiut  of  beginning.  The  mass  may 
be  increased  by  th«  gas  and  othor  contents  of  the  bowel  tending  to 
collect  hero  i>n  account  of  the  paralysis  and  obstruction  by  l»eniliug 
and  compression  of  tlie  coils.  If  the  alKlominal  walls  are  very  thick 
or  tense,  the  tumor  can  only  be  detected  as  an  increased  resistance  in 
that  spot;  while  in  other  c-ases  its  limits  can  be  quite  distinctly  made 
ont  almost  as  if  it  were  a  solid  neoplasm,  although  it  is  never  so  ilit*- 
tiuct  from  the  surrounding  structures  as  the  latter,  and  is  usuall.v  very 
firmly  fixed  in  its  situation.  In  rare  instances,  however,  an  intlam- 
matory  ni^iss  which  may  even  contain  a  little  fluid  exudate  will  be 
foQiul  t4^»  be  t<ilerably  movable  in  the  alxlomen.  and  may  sinndate  a 
tumor  t>f  the  intestine  or  a  movable  kidney.  The  inflammatory 
tumor  is  usually  very  t4^nder,  rather  uneven  on  its  surfm-e,  and  of 
varying  consistence  iu  ditferent  parts.  Fluctuation  cau  sometimes  l)e 
mmle  out  very  distinctly,  but  it  is  usually  absent  unless  tlie  cavity 
crmtaining  fluid  is  very  large,  for  as  a  rule  the  mlhesions  which  limit 
tlie  abscess  cjivities  are  not  strong  enough  t<j  give  the  necessary 
amoiuit  of  tension  for  the  recognition  of  this  symptom  throngh  the 
thickness  of  the  abtlominal  wall,  unless  the  abst^ess  is  of  long  stand- 
ing. The  difference  between  the  iutraj>eritoneal  abscesses  and  tlu^'^e 
cohl  abscesses  often  found  in  similar  sihmtions  is  very  marked  in  this 
res|>ect,  tlui-tuation  l>eing  easily  recoguined  iu  the  latter.  W'lien  the 
]m»ce«R  is  jictively  extending  through  the  abdominal  wall,  signs  of 
pointing  will  be  visible  iu  Uie  roilness,  oudema,  and  even  lluctujitiou 
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of  the  superficial  parts  over  Uie  tumor.  Fluctuation  will  aomotimect 
Ije  detected  iu  Dou^^las'  cul-de-sac. 

Fcrrttifsinn  and  AnscnUatmt, — Percuftsiou  and  auscultation  may  oc- 
casiomdl.v  be  UHeful  iu  the  recognitiuu  of  i^eritouitis,  but  owiug  to  tho 
variable  couditiona  of  the  abdoiuiual  organs  iu  health,  the  signs  so 
olitniued  do  not  coiujwire  iu  vjilue  with  those  in  the  chest.  Wherever 
tljei*e  is  distention  of  the  bowel  by  k'w,  tyinimuitic  resonance  with  u 
|>ecu1iar  pitch  will  be  obtained.  It  will  also  be  present  iu  cases  in 
which  there  is  free  gas  in  the  cavity  of  the  peritoneum,  whether  this  h»is 
e8cai>cd  from  the  viscern  or  developed  independently  as  previously 
descril^ed;  but' in  such  cases  the  liver  duluess  will  usually  disapi>enr, 
the  atmospheric  pressure  which  holds  it  (tgainst  the  side  of  the  alj*lo- 
men  l>eing  suspended.  This  sign  is  not,  however,  to  be  implicitly 
trusted.  Even  when  the  Uver  duluess  persist*  there  may  be  free  gt;a 
in  the  cavity,  tlio  liver  l>oing  held  iu  phice  by  adhesions  or  the  gits 
shut  off  from  thut  portion  of  the  cavity  by  the  siime.  Ou  the  other 
hand,  liu  apparent  loss  of  liver  duluess  may  be  simulated  iu  some 
cases  by  the  slipping  of  a  coil  of  distendetl  l>owel  between  that  organ 
and  the  wall,  and  in  others  by  a  liackward  n>tation  or  diskK-ation  of 
the  liver  iu  such  a  manner  aa  to  draw  its  thin  anterior  edge  up  uu<ler 
tlie  riljB.  Finally  we  have  ab-eady  meutiimed  the  fact  that  disappear- 
ance of  liver  didness  is  not  necessarily  a  pro*>f  of  perforation,  us  the 
gas  may  develop  iu  the  [>eritoneal  cavity  without  that  accident. 

Wherever  fluid  or  solid  contents  of  the  inteittine  accumidate,  tho 
tympanitic  resonance  will  be  dulled  or  eveu  entirely  HU8ix»nded,  Init 
the  latter  requires  a  maaa  of  matter  which  is  rarely  met  witli.  Dnl- 
ne-ss  on  pei-cusaiou  is  therefore  almost  invariably  the  sign  of  ]ieri- 
tone4d  exudate.  The  fiV»rinous  exutlate  is  not  enough  in  itself  t^:* 
cAUse  any  noticeable  alteration  iu  the  percussion  note,  but  it  binds 
down  the  coils  nf  intestine,  matting  them  together  so  as  to  diminish 
their  calibre  and  reduce  their  capacity  for  coutnining  gas;  it  roll?*  tip 
an<l  thickcas  the  omentum,  ami  thus  prrxluces  tumors  witli  leas  res- 
onance than  the  surrounding  natural  or  distended  bowel.  The  fluid 
extulate  will  often  cjiuse  duluess,  or  add  to  tliat  alrejwly  mentioned. 
It  must  not  Ije  supposetl.  however,  that  duluess  will  l)e  exteusive  in 
well-umrked  cases  of  general  {terit'Onitis  even  when  largo  iimounts  of 
exudate  are  present,  for  the  exudate  settles  by  gra\'ity  into  the  iiolvis 
and  the  loins,  and  the  entire  ant4arior  portion  of  the  alxlomen  which 
is  accessible  to  |>orcuafiion  is  tilleil  by  the  tympanitic  ilistendcil  in- 
iestinea,  with  only  a  thin  layer  of  fibrinous  exmlate^over  them,  which 
is  not  recognizable  by  that  means.  In  chronic  |>eritonitis  with  large 
amounts  of  fluid  exudate  which  are  not  closely  confined  by  adhcAiona, 
it  will  be  ixjssible  sometimes  to  obtain  ayiDptoms  reaembling  thosts 
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of  BBcitoH,  the  fluid  Hliiftiiig  by  gravity  witli  alteratiouH  iu  tLe  posi- 
tion of  the  patieut.  Ou  the  other  huud,  in  the  ortliimrv  lot-nlizod 
Ijerit-cmitis,  even  cousiderable  collections  of  fluid  will  lx>  masked  by 
the  pi-esence  of  distended  coils  of  bowel  in  their  nei^^hborhood,  the 
tymiKUiitic  roHouauee  of  the  latter  being  eondurte<l  so  that  no  truce  of 
duluess  can  be  obtained;  consequently,  absence  of  dulness,  like 
al)Beuce  of  tumor,  is  no  x>roof  that  localized  i>eritonitic  foci  do  not 
exist. 

AimcuUation  is  of  little  value.  The  attempts  to  utilize  it  in  tJie 
location  of  intestinal  obstruction  have  been  discouraging,  and  the  moat 
tliat  can  be  Raid  is  that  the  constant  finding  of  gurgling  and  whittling 
sounds  beginning  ebewherc  and  ending,  often  with  their  maximum 
intensity,  at  a  certain  i>oint,  indicate  intestinal  obstniction  at  the  latter 
pla<:e.  This  sign  might  be  of  umu  iu  Im-aliziug  a  focus  of  iH>ritouiti8, 
because  with  the  latter  some  inteatinnl  obstruction  is  alnmst  invariably 
found.  In  caaca  of  dry  fibrinous  iieritonitis  a  nUe  can  often  l>e  felt  or 
heard,  causc-d  h\  friction  of  the  roughened  surfaces.  ThiH  in  m*.iHt 
common  over  a  firm  organ  Buch  as  the  liver,  or  over  a  tumor,  but  it  is 
a  rare  sign  and  not  of  great  value,  1)ecause  the  condition  it  indicatea 
IH  nt»t  iu  itself  of  clinical  importance.  In  simie  ejUies  of  adherent  ri>ils 
directly  under  the  abdominal  wall,  but  not  necessarily  adherent  to  the 
latter,  a  fine  crackling  rale  re8eml)liug  that  of  Hubcutaueous  emphy- 
sema, although  coai'ser,  will  l>o  detected,  but  there  api)ears  to  Iw  no 
eB]>ecial  clinical  significance  to  bo  attached  t<j  it  beyond  the  fact  that 
it  probably  indicates  the  presence  of  adhesions. 

Treatment. 


Until  recently  |ieritonitis  was  treated  only  by  medical  mcnns  un- 
loculized  alwct»ssoa  formed,  which  were  evacmite*!  under  the  gen- 
eral rule  Ui  discharge  i>us  wiierever  formetl.  The  results,  under  this 
treatment,  cannot  be  said  to  be  good,  although  a  certain  uuml^er  of 
oases  recoveretl. 

The  original  metluxls  of  treatment  by  laxatives  and  such  means 
wen*  not  at  all  succeHsful,  and  the  inh'<Mluctiou  of  the  vigorous  u»e  of 
opium  in  its  management  by  Graves  and  Alon/o  Clark  was  a  great 
stop  in  advance.  Under  this  method  of  treatment  the  use  of  opium 
was  pushed  t<i  the  extent  of  bringing  the  respirations  down  t<»  13  or 
even  0  in  the  minute.  At  the  same  tin»e  ice  or  poultices  were  aj>- 
plied  locidly.  There  can  be  no  question  that  this  method  was  a 
great  improvement  upon  those  formerly  in  vogue,  and  an\  who  are 
incliiuul  now  to  return  to  the  nse  of  laxatives  shotdd  bear  this  in 
mind.     Personally  the  writer  has  seen  good  efifocta  from  the  use  of 
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opiniD  in  gcncrnl  i>oritomti8  after  treatiueut  b.v  Injiurotoiuv  and  driiin- 
age,  although  lio  would  not  diBpute  the  vahio  of  laxativeH  in  <x^rtain 
cnsoH.  In  nusoH  where  o|>oration  is  iniposHible  or  inndnHal)k%  tbo 
tivatmeut  In  oiniim  t^ffoi-H  tho  best  p(>sKiliIt>  chanco  to  tlic  patit-nt.  It 
is  uuueoesHiu'y  porhaj^s  to  give  it  to  the  extreme  to  which  it  wai*  jircv 
viouHly  nstMl,  and  with  it  should  l>e  combineil  the  waabiug  out  of  the 
fitoruach  with  water,  to  control  vomiting.  Both  hot  and  fold  Jipplica- 
tions  have  l^een  advocated  locally*  but  the  majority  at  the  present 
day  prefer  cold,  usually  in  the  form  of  the  cold  coil,  wliich  is  much 
easier  to  manage  than  the  old-fashioned  ice-bag.  The  use  of  opium 
does  nt>t  prevent  the  employment  of  some  means  to  move  the  liowela 
and  esjiecially  the  evacuation  of  gas.  This  nniy  be  attemjited  by 
eueniata  of  turpentine  and  tlie  pa.H.sage  of  the  tul»e  high  up  in  the 
bowel,  the  tid>o  l>eing  left  in  place  for  considerable  periods  of  time  in 
order  that  the  gn.s  may  find  its  way  out.  The  quantity  of  oy)iuni  to 
be  given  should  bo  regulated  by  the  symptomK.  The  ]>ationt  should 
l>e  kept  entirely  fn>e  fmm  pain,  the  pupils  well  contracte*!.  and  the 
r<**i juration  down  to  1*2  or  13  in  the  minute.  The  diet  luiwt  Ije 
strictly  limited  to  tiuids,  ]>ept4>uized  milk,  brandy,  and  chaupagne, 
with  occasional  variations  in  the  way  of  meat  extracts,  given  in  small 
ijiiantities  as  the  vomiting  jiermits.  It  is  useless  to  employ  the 
re<'tum  for  feeding  in  these  c^ues,  because  the  distention  pn^sent 
so  interferes  with  the  intestinal  circulation  that  absoriition  is  almost 
Busiieuded.  If  the  [latient's  strength  will  hold  out  against  the  8e]»tic 
poisoning,  a  favorable  result  may  l>e  expected,  but  this  will  be  in  rare 
cases.  Ah  a  matter  of  fiwt  the  only  efficient  tnvitiuent  of  peritonitis 
IS  surgical,  the  metlical  treatment  amounting  to  verj'  little  more  than 
euthauiisia. 

The  surgical  trejitment  of  Itx-al  i»eritonitis  is  simple  enough,  l>eing 
men?ly  incision  and  drainage,  ]>ossibly  irrigation,  and  the  removal  of 
the  cause  of  the  al>st!ess  if  this  is  practicable.  As  to  general  perito 
nitis,  th(*re  is  a  very  great  room  ft>r  improvement  in  tmr  metho<ls. 
Some  woidd  make  a  very  lai-ge  incision,  turn  all  the  intestines  out, 
and  wi|^  and  irrigate  the  simcea  lietweeu  their  folds,  leaving  the 
wound  open,  covering  the  intestines  simply  with  nibl»er  tissue,  and 
holtliug  the  abdomen  t<»gether  with  the  binder.  This  metlKHl  has  two 
objections:  the  great  shiK-k  to  the  patient  causeil  by  the  eviscerati<in, 
the  im[M»ssibility  of  returning  the  distended  bowel  and  the  danger  of 
leaving  it  so  long  exiiosed.  If  simple  incisions  are  used,  it  is  difficult 
to  remove  the  exndate,  and  yet  this  can  iLsually  be  accomplished.  The 
firwt  metluxl  employeil  was  that  of  irrigation,  in  which  large  quanti- 
ties of  solution  of  various  antiseptic  substances  were  employetl.  Tlie 
wounds  were  closed,  exccfit  to  allow  {tossage  for  drainage  tuljes.     Th« 
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result  of  this  treatment  not  being  altogether  satisfactory,  the  use  of 
the  antiseptic  solutions  has  been  almost  entirely  given  np,  plain  steril- 
ized water  or,  still  better,  normal  salt  solution  being  employed.  It  is 
unanimously  agreed  tliat  this  fluid  should  be  of  high  temperature 
(from  1(X)°  to  104°)  in  order  not  to  increase  the  shock  by  cooling  the 
extensive  peritoneal  surface.  Other  surgeons  have  attempted  to  re- 
move the  exudate  by  simply  dry  8i>onging  and  wiping,  using  no 
fluids  whatever,  and  have  claimed  that  this  method  gives  better 
results.  Still  others  have  suggested  the  use  of  gauze  for  drainage 
instead  of  the  tubes,  depending  upon  the  capillary  suction  to  evacuate 
the  fluid. 

A  combination  of  these  methods  would  probably  give  the  most 
practical  technitiue.  A  moderately  large  incision  is  made,  large 
enough  to  pass  the  hand  into  the  abdomen,  but  not  to  allow  any  of  the 
intestine  to  escape.  The  exudate  is  dried  out  and  the  intestines,  so 
far  as  exposed,  wii>ed  with  sponges  or  gauze,  which  should  be  moist 
but  s(iueezed  moderately  dry ;  then  the  cavity  is  irrigated  with  normal 
salt  solution,  which  is  again  dried  out,  and  finally  strips  of  gauze  are 
placed  in  diiferent  directions  between  the  coils  of  bowel  to  act  as 
drains.  In  the  i>elvi8  a  tube  will  be  found  very  useful,  as  it  can  be 
aspirated  from  time  to  time,  the  pressure  of  the  intestine  forcing  the 
fluid  into  the  tube.  It  should  be  remembered  that  to  obtain  com- 
plete drainage,  it  is  necessary  not  merely  to  drain  the  pelvis  but 
also  the  two  hollows  in  the  loin,  and  separate  incisions  should  be 
made  for  this  pur])<)se.  In  cflseH  of  laparotomy  for  i>eritonitis  it 
is,  as  a  rule,  better  to  drain  tlie  i>elvis  through  the  anterior  woun<l 
and  not  throu^^h  th(^  roctum  or  vagina,  although  the  latter  is  jM»r- 
foctly  f('aHil>lo.  Tf  it  van  l>e  done  without  unduly  prolonging  the 
oporation,  the  causo  of  the  peritonitis  should  always  lw»  sought  for 
ami  rouunlied  if  possible,  gjiiigronous  tissues  or  organs  l>eing  re- 
iuovimI,  or  at  least  sot'ured  in  the  alHloniinjil  wound  outside  of  the 
cavity ;  but  the  surgeon  must  not  risk  increasing  the  shock  unduly 
in  trying  to  niako  an  idoal  ojioratitin.  The  essentials  for  success 
are,  first,  to  oporute  early  In-fore  the  patient  is  ovenvhelmed  with 
st'ptic  pois<tning;  and  socon<lly,  to  make  the  operation  as  short 
and  siinplo  as  p«>ssil»l(»  in  ord*^'  to  limit  the  amount  of  shock.  To 
avoid  sluH'k  it  is  nt'c^'ssary  to  oj  Karate  tpiickly,  to  have  a  go(xl  light 
and  plenty  of  assistance,  and  to  avoid  undu(>  exposure  of  the  bowel. 
Th«>  results  of  the  various  statistics  have  varied  from  twenty  to  iifty 
j>er  cent,  of  cures  after  lai)arotoin_\  for  general  |>eritonitis,  the  best  re- 
sults having  l)e<»n  obtained  in  intlannnations  originating  from  a]ii>en- 
dicitis  or  i>yosalj>inx.  These  results  can  only  l>e  imi>roved  when  the 
physician  consiilers  the  (piestion  of  operation  at  his  first  examination 
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of  cases  of  peritoaitia,  aud  calls  u{>ou  the  sorgeon  promptly,  wasting 
no  time  in  retiuemonte  of  iliagnosis  or  preparation,  remeni!)ering  that 
the  surgeon  should  be  nilowe*!  if  posnible  to  see  the  patient  in  time  to 
form  his  own  opinion  as  to  the  advisability  of  o|)eratiou,  before  the 
condition  is  snch  as  to  eomi>el  imme<liate  resort  to  the  knife. 

The  after-treatment  in  these  cases  will  vary  with  the  individual 
preferences  of  the  surgeon.  Probably  the  ice  coil  will  be  used  by  all 
(after  reactiou  from  the  shock  of  o|}eration  has  been  entablishetl),  but 
gome  will  j>refer  the  use  of  opium  wliile  others  employ  laxatives.  It 
can  be  said  in  general  that  if  laxatives  succeed  in  moving  the  bowels 
promptly,  they  do  good;  but  in  some  ca«e.s  they  seem  8imi>ly  to  ag- 
gravate the  vomiting  and  render  the  patients  condition  worse.  The 
writer's  own  preference  is  for  the  use  of  opium — at  least  in  cases  con- 
nected with  disease  of  the  apjx^udix.  It  is  most  essential  to  avoid 
laxatives  in  any  case  where  the  integrity  of  the  wall  of  tlie  bowel  is  in 
doubt,  even  if  the  lesion  be  merely  the  stump  of  an  amputated  ap- 
pendix, for  the  writer  has  seen  more  than  one  cAse  in  which  a  normal 
course  has  l>eeu  ilisturlW  by  the  administration  of  laxatives,  the  point 
of  sutures  having  given  away.  Laxatives  are  useful  if  there  is  a  great 
deal  of  fluid  in  the  abdominal  cavity,  as  they  favor  its  alworption; 
but  this  refers  rather  to  those  cases  in  which  there  is  an  irritation  of 
the  peritoneum  with  a  serous  effusion  than  to  general  suppurative 
peritonitis.  As  some  one  has  said,  **  It  is  probable  that  laxatives  will 
prevent  peritonitis;  it  is  doubtful  if  they  ever  cure  it" 


Special  Forms  of  Peritonitis. 

We  shall  now  consider  the  forms  of  iieritonilis  due  to:  (A)  Ap- 
pendicitis; (B)  Perforation  of  the  Stomach  or  Intestines;  (C)  Dis- 
of  the  Female  Genital  Organs. 


ArpENDXcms. 


HUtory, 

The  advances  made  in  the  treatment  of  Icx^Alized  peritonitis  aud 
general  peritonitis  arising  from  the  vermiform  api>endix  have  been  so 
largely  the  result  of  the  recent  work  of  American  surgeons  that  the 
historv'  of  this  i>articular  disease  is  of  especial  interest.  France  ap- 
pears to  have  been  the  first  to  rec'ot{ui3':e  the  importance  of  tlie  venm- 
form  appendix.  As  early  as  1759  ifestivier  •  reported  a  case  of  per- 
forated vermiform  appendix,  and  another  was  reported  in  1613.    In 
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1812  Parker,  in  Euglaud,  showed  that  i>eritoniti8  might  arise  from 
such  perfomtioD,  lu  1HH7  and  18311  Bnmo  showed  that  there  was  a 
difference  between  perforation  of  the  cieeuru  and  that  of  the  venniform 
appendix,  beiuj^  the  first  man  to  make  this  diHtinotion,  and  with  him 
originated  the  term  **  tvphlo-enteritiH."  In  lH3o  Albers,  in  Germany, 
had  also  reoogniwMl  this  distiuotiou,  hut  evidontl.v  tJjou^ht  that  tlie 
al)fices8e8  originating  from  the  vermiform  appendix  wereuuimjiortaDt 
and,  although  lu^  acknowledged  the  occurrouce  of  c<immuuicution 
between  the  vermiform  appendix  and  the  abscesHos,  he  eonnidered 
thiH  opening  secondary.  A«  earlv  as  1849  Bardelebeu  showetl  from 
the  dissection  of  one  hundred  and  sixty  cadavers  that  the  ca»cum  and 
the  vermiform  api>eDdix  were  intraperituneal  organs;  but  this  teach- 
ing was  lost  sight  of— pprha]».s  not  a<'knowledged  )it  tlie  time.  In 
France,  meanwhile,  in  1833,  Dujmytren  hud  clainunl  that  all  jjeri- 
typhlitic  alwceHses  were  of  (riecal  <irigiu.  In  lH3*.t  GriHolle  dissented 
from  Dupuytren's  teaching,  and  re<*r)guized  the  imporbince  of  the 
vermiform  api)endix,  but  without  iiiHutMicing  the  current  0|>inioBS. 
He  also  deserves  credit  for  advising  that  these  abscesses  be  opened 
before  ductmitiou  can  be  detected.  In  1843  Volts  stiite<l  that  peri- 
typhlitic  abscess  arose  hirgely  from  the  vermiform  aj>i»endix,  and 
Rokitansky  in  the  same  year  clearly  descrilnjd  catarrhal  api>endicitis, 
but  he  still  foUowtnl  the  old  idea  tm  to  the  relative  importance  of  the 
arcum  in  tlie  prmluction  nf  the  abscesses.  In  iHoH  Oppolzer  dis- 
tinguishctl  l^etweeu  intraperitoneal  and  extraperitoneal  alisce^ses  and 
originated  the  term  "  jiaratyphlitia"  to  distinguish  the  latter. 

No  improvement  of  any  iuiportiince  wiis  nwule  until  lH(i7.  when 
Willard  Parker,  of  New  York,  first  urged  an  early  oiwration  for  peji- 
typhlitic  abscess.  It  is  true  that  this  suggestion  luid  already  been 
made  by  Grisolle  thirty  years  before,  and  undoubtedly  many  such 
abscesses  about  to  i»oiut  had  beeu  incisetl,  but  Parker  deserves  the 
credit  of  having  first  systematically  treate<l  them  by  comparatively 
early  incision. 

In  18S()  With  iu  Sweden  believeil  so  strongly  in  the  imiK>rtiinceof 
the  vermiform  appendix  in  these  cases  that  he  denied  the  existence 
of  any  such  disease  as  typhlitis. 

In  1881  KmussoKl,  who  apjiears  to  have  beeu  the  first  in  Germauv 
to  a<lvocAte  early  oi>eratifm,  reinforced  Parker's  teaching,  bat  without 
reference  to  the  latter  in  his  paper.  In  1KS2  Noyes  was  able  to  report 
one  hundred  cases  treaUul  by  Parker's  method  in  which  ninety  had 
l)eeu  done  in  tlie  United  States,  In  1886  Treves  again  demonstrated 
that  the  ciecum  was  au  intraperitoneal  organ  and  from  that  time  on 
there  has  l>peu  little  or  no  dis|>ut'e  al>out  the  fa<'t. 

The  year  1886  was  marked  by  three  im{>oriaut  developments. 
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Buly  in  tlie  year,  Bull,  of  New  York,  imliliHlieil  a  |)U|M^r  taking  up  tLe 
soggestiou  (if  Sandn  that  aspiration  should  be  used  to  determine  the 
piienenoe  of  pus  in  j>eritvphlitic'  abecessefi  and  a|»]>lviD(4  it  at  n  very 
early  stage;  he  laid  down  the  ride  that  fre^juentlv  the8vnjpt<»nis  gave 
no  indication  of  the  existence  of  pus,  and  he  used  the  aspirator  to  de- 
moustratj?  its  presont*e.  He  8uocee<led  in  this  wa>  in  sdvanoiug  the 
time  of  the  oi>eratiou  from  the  seventh  or  the  eightli  dav  iifter  the 
iK'giuning  of  the  symptoms  to  the  second  or  tliird  day.  We  know 
now  that  pus  fornis  sx»  early  as  that  in  nearly  all  cases.  The  uh€'  of 
the  aspirator  has  since  l>een  abandoned  even  by  Bull,  buV  in  his  pio- 
neer work  in  this  direction,  it  was  not  only  nseful  but  al)eolntely  necee- 
sary  in  order  to  determine  the  fiicts  whicli  he  stinglit.  Bull  also  em- 
phasized the  f>ict  that  these  abscesses  almost  invariably  originated 
fnjm  ap{>endiciti8.  In  the  same  year  Hall  aucct^ded  in  saving  a  caaei 
of  general  peritonitis  by  laparotomy,  operating  xi\H>n  a  man  with 
strangulated  hernia  and  peritonitis,  finding  the  verniifonu  api>eudix 
I>erforated  by  a  tuberculous  idcer,  evacimting  a  large  amount  of  pus 
from  the  general  [K'ritoneal  cavity  by  extending  his  incisicm  upwanis, 
and  saviuii!  his  ]»atieut.  In  this  year  also  came  the  im|>ortant  work 
of  Fitz,  establishing  firmly  the  fact  that  typhlitis  and  ap]>eudicitisare 
really  synonymous  terms  and  that  i»ractically  all  of  these  altscesses 
originated  from  the  api»eutlix,  and  also  advocating  an  early  operation. 

The  following  year  (1JHS7)  Weir  stnmgly  i-ecommended  to  opcriite 
very  early,  not  waiting  for  adhesions  U^  fonu  l>etween  the  pus  sao 
about  the  apj^endix  and  the  alKlominal  wall,  even  if  it  were  ufH'essiiry 
to  open  the  general  i>eritoneal  cavity  in  order  to  reach  the  pus.  He 
also  advised  t»i>eratitm  whenever  a  tumor  was  present  even  when  aspi- 
nition  gave  negative  results,  consiileriuK  the  neeille  untrustworthy. 
Ho  had  followeil  HalFs  attempt  at  laparotomy  for  general  jieritouitis 
in  two  cases  without  success,  and  yet  recommende<l  the  meth(»d  for 
more  general  adoption.  At  the  end  of  that  year  Sands  wjis  able  to 
pnt  on  record  the  first  successful  case  of  delilierate  laparotiimy  for 
general  peritonitis  from  ordinary  i)erforation  of  the  vermiform  ai>- 
(lendix,  Halls  case  l>eing  Hither  an  accidental  one.  The  following 
year  (18ft8)  Treves  repoiled  a  series  of  cases  of  operation  for  chronio 
appendicitis  of  the  relajming  tyj»e,  mottling  the  question  of  the  ad  vis- 
abdity  of  sui'h  operations. 

Tn  1889  McBurney  comph»tetl  the  work  wliich  had  been  done  in 
uidvanciug  th(»  time  of  o)»eration  for  ap|)endicitis  by  )uiviH*ating  very 
riy  op«»ration,  and  removal  of  the  ap|H*n<lix  l»efore  ix^rforation  (U'tu- 
ally  t<x>k  plucks  with  the  idea  of  saving  some  <»f  the  citscs  in  winch 
geuoral  j»eritonitis  was  alxmt  Ui  develop,  Tlie  number  of  workers  in 
this  field  Inis  been  so  large  that  we  have  s^iace  only  to  mention  some 
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of  those  who  have  followed  or  aHsisteil  in  the  pioneer  work  just 
Hketohed  out— such  as  Morton,  Bryant,  Ransoboff,  llicLanlson, 
Doavyr,  Fowler,  Hotleiijtvl,  Morris  in  America,  Kolyuack  and 
Hawkins  in  England;  Kumuiell,  Korte,  and  ^>onnenburg  in  Ger- 
many ;  and  Talamou  tmd  Boax  in  France. 

Artatomy. 

The  anatomy  oi  the  api>endix  ia  verv  iuiportaut  in  any  study  of  its 
dis'^ases.  It  is  a  hollow  organ  with  two  til>romu8Cular  coats,  an 
external  longitudinal,  and  an  internal  ('inmlar.  The  existence  of  a 
cirL'ular  coat  has  been  denied  by  some  authorities  (Flint),  but  it  is 
undoubtedly  prostMit  and  is  shown  in  mM'tionn  by  Testut,  Sutton, 
Kelyuack,  Hawkins,  and  Williams.  Hawkins  estimates  it  as  forming 
one-third  of  the  thickness  of  the  wall  of  the  appendix.  Externally  the 
peritoneum  covers  the  organ  as  in  other  parts  of  the  intestinal  canal. 
Internally  it  is  lined  with  mucous  membrane  similar  to  that  in  the 
csecum,  containing  the  crypts  of  Lieberkiihn.  Large  amounts  of  ade- 
noid tissue  are  found  in  the  mucous  membniue,  ho  mudt  so  ils  to  lead 
Biinsohoff,  Sutton,  and  others  to  comi>are  it  to  a  tonsil.  It  is  said 
(Kelynaok)  that  this  adenoid  tissue  is  most  abundant  in  infants,  but 
Hawkins  disjmtes  this  statement.  Beneath  the  mucous  membrane  is 
a  ver>'  lf>ose  cellular  suliuiucona  which  allows  easy  separation  of  the 
mucous  and  muscular  coats. 

The  blotMl  supply  of  the  ax>pendix  is  derived  from  a  small  artery, 
passing  off  from  the  anastomosing  arches  of  the  colic  arteries  at  the 
ileocfocal  valve.  In  the  female  this  artery  anastomoses  with  the  ova- 
rian artery  by  a  branch  in  the  appendiculo-ovarian  ligament.  The 
vessel,  as  a  nile,  gives  off  small  branches  from  its  origin  to  its  termi- 
nus, but  in  some  caaes  (Fowler)  the  artery  runs  without  branches  to 
the  end  of  the  appendix  and  then  perforates  the  muscular  coats  and 
distributes  branches  directed  backwards  towaifls  the  base.  Peculiar- 
ities in  the  anatomy  of  this  artery  are  very  important,  as  they  may 
ACGonnt  for  the  liability  of  the  vermifonu  ap^jendix  to  gangrene  in 
Gonse<pience  of  inflammation. 

The  vermiform  appendix  is  very  variable  in  its  length  and  some- 
what so  in  its  iliameter.  Occasional  instances  have  been  noted  in 
which  it  is  cougenitally  absent.  Ferguson  met  with  one  such  case  in 
two  hundreil  Ixnlies  which  he  examine^!.  Huntington  and  Coonoil- 
raan  have  also  reported  cases.  With  these  exceptions,  the  shortest 
appendices  on  record  are  one-half  an  inch  in  length,  Ferguson  having 
met  with  three  such  c/ises  in  his  series,  and  others  having  found  them 
also.  Very  long  api>endice8  have  been  rei)orted,  one  of  9  in.  (23 
cm.)  by  Wister;    one  of  7.4  in.  (lU  cm.)  by  Finkelsteiu  (vide  Son- 
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nenhnrg),  of  8.2  in.  (21  cm.)  by  Ribbert,  and  of  D  in.  (23  cm.;  by 
Luschka.  Tbe  average  as  given  by  Eelynack  is  3.49  in.  (89  mm.) 
for  tho  mnlo,  and  3.53  in.  (*.K)  mm.)  for  the  female.  On  the  other 
baud,  BiggH  (ru/e  Bryant)  finds  the  male  to  measure  3.5  in.  (89  mm.) 
and  the  female  3.1  in.  (79  mm.).  Eleven  of  Bryant'n  rases  were  lesa 
than  n  in.  (38  mm.).  Fergtisnn  gives  tho  average  length  a8  4.5  ixi. 
(llo  miu.)  and  Finkelsteiu  as  3.1  in.  (79  mm.).  RihiKtrt  states  that  in 
the  infant  the  i^ro^tortionate  length  of  the  vermiform  appendix  is  oue- 
teutli  the  length  of  the  large  intestine.  Avhereas  iu  the  adult  it  is  one- 
twentieth.  It  ia  generally  supposed  to  be  largest  iu  the  fcetus,  but 
according  to  Kelynack  age  does  not  affect  its  proi>ortiouate  size. 


K*— Iliiniiin  F«etii«,   Llv«r  Pari  tally  Ro-        Fio.  AS.— Similar  S|i«uimeii.     A*   Cjcvuio  Aiid 
^,  Hepatic  extremity  or coloo  with  appeodiji:    ff.   C.  />.  il«uiii.   partly   rotatad 

cacuin  and  appendix ;  B,  traovrwrn  colou,  to   th«  adult    poiltlun,    B  having    alnadj 

with  longitmlinal  bautl  polntlns  toirard  tlw  reacliM]  It.     iHuntiasioa.} 

appeitdlx;  C,  lioum,  on  Hslit-buid  aida  of 
oncura  (fcetal  poaitiouj ;  D,  lajit  portloD  of 
ll0um.     (BuntlngtoB.) 

Ribljert  gives  figures  to  show  that  atrophy  of  the  api>eudix,  both  iu 
length  and  diameter,  is  a  i>eonliarity  of  old  age. 

Kelynack  found  that  the  orifice  of  the  ap(>endix  varied  in  size  from 
a  pinhole  to  a  No.  7  English  sound.  Fiukelstcin  found  the  average 
internal  diameter  to  l>e  5  mm.  (.197  in.) ;  and  Brj-ant  a  tjuarter  of 
an  inch,  the  female  being  oue-t4>uth  of  an  inch  smaller.  Ferguson 
states  tlie  calibre  to  be  that  of  a  No.  9  English  sound.  In  some 
cases  the  cavity  of  the  apjieudii  has  been  found  obliterated  as  the 
result  of  chronic  iufiammation.  A  complete  obliteration  throughout 
the  apiM>ndix  wjis  found  by  Kelyuaok,  Hawkins,  and  Treves  in  1  |»er 
<-ent.  of  tJieir  cases,  by  Rolleston  ((juoted  by  Kelynack)  in  2  j>er  cent., 
juid  by  Ribl>ert  iu  4  per  cent.     The  obliteration   liegins  at  Uie  tip 

*ThisaD<J  the  Bubnequ^Dt  fiKur^  ar«  reproduced  by  Dr.  UiuitingtoD*»  kind 
permiMion  from  hifl  article  Iu  tlte  Lying  in  iloflpital  Rtfport. 
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aud  extends  towards  tho  base,  it  being  very  common  to  find  balf  an 
inch  of  the  tip  obliterated.  The  strictures  commonly  found  are 
described  below  (().  44f5). 

The  Tenaif<:a*m  a[>jvendix  is  an  intraperitoneal  organ  in  nearly 
every  case.  Bryant  ftjuud  only  3  castas  (out  of  144)  extraperitoneal, 
and  Turner  2  such  cases  in  his  series  of  105.  Frequently  the  inflam- 
matory adhesions  about  the  ajipi'-udix  niako  it  impossible  to  say 
whetlier  it  was  originally  intra-  or  extraperitoneal.     Ferguson  seems 


Flo.  64.— ITuraan  FtBtuo,  LiTer 
Removed.  ;.  Appendix;  f, 
VMM-'tim ;  J,  Mlouiach ;  4.  Ileuui, 
aecond  coll  from  colic  Junc- 
UoD  (adult  pOflftloD) ;  .*,  trans 
vene  colon;  »i,  <Iiio()flno-Je- 
Junal  coil.    (Huntington.) 


Flu.  ta.  — Hamaa  Fcetua.  Early  adbeilon  of  colon.  ciDCum 
roUlnir  over  and  conoeallng  th«  appandtx.  which  is  ahown 
in  tlia  two  8i*l«  flgiir«a.  1,  Caecum;  f,  )a«t  part  of  ileum; 
■1.  jojunum— lh«  re«t  of  the  flmall  inte«tioa  rauovad. 
(niiDtlngton. ) 


to  have  found  it  extraperitoneal  more  frequently  than  other  observers, 
as  he  says  it  is  intra]>eritoneal  iu  only  02  per  cent. 

In  consequence  of  the  intraperitoneal  position  of  the  organ  any 
perforation  of  it  involves  the  ])eritoneal  cavity.  In  a  few  cases,  liow- 
ever,  the  base  is  partly  extraperitoneal,  and  if  the  perforation  takes 
place  near  the  base  in  such  cases  the  peritoneum  may  escape.  Korte 
has  also  shown  that  by  penetrating  the  wall  of  the  appendix  at  the 
pr»iut  of  mesenteric  attachment,  even  at  some  distance  from  the  base 
of  the  organ,  a  fluid  may  be  made  to  form  an  extravasation  outside  of 
the  i>eritoneum,  spreading  bacWards  to  the  root  of  the  mesenterv. 
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The  vermifomi  appendix  spnngs  from  the  c«pcnm,  according  to 
Bryaut,  Id  50  per  cent,  of  aU  the  cases,  at  a  poiut  cue  inch  below 
the  ileociEcal  valve;  and  in  %  f>er  cent,  of  all  cAfica  it  ia  from  one 
inch  to  one  and  one-half  inches  below  it.  lu  oue  instance  he  found 
it  lying  pxtemal  to  the  mfiHocolon.  In  2  caaes  of  Iuh  Herii\s  of  ];>() 
he  found  it  at  the  ai>ex  of  the  cffictun,  which  then  preserved  its  fcetal 
conical  HhajK'.  No  matter  where  situated,  tlie  anterior  longitndiual 
muscxilar  band  of  the  c«dciuu  will  always  run  directly  to  the  base  of 
tlie  appendix.     The  appendix  has  a  mesentery  which  is  formed  by  a 


TtQ.  M.— Uumiiii  Fietuft.  Ceciifn  not  ftdheraoi;  apiwadlx  fres,  MtAcbed  m  th*  tip  of  tk« 
tmeum.  t.  Ctocuui  anil  Temiirorni  AppeodU:  f.  tenntnal  portion  ot  Ileum;  5,  liKlii  kldli«y; 
4«Moaiftch;  S.  HlKmolil  Aoxure;  r;,  tnusTerw  colon.     iHuntlnKton. ) 


falciform  fold  of  peritoneum  containing  the  artery  above  deacrilied 
at  its  free  edge.  This  fold,  as  a  rule,  is  shorter  than  the  appendix, 
causing  the  latt(^r  t^^  cmn'e  or  twist  xi\ynn  itself.  Bryant  states  that 
he  found  the  appendix  entirely  surrouDded  by  peritoneum  and  oue- 
hjilf  or  more  of  it^  length  free  from  the  mesentery  in  40  per  cent,  of 
6*5  cases  examinetl  for  this  point.  Other  observers  seem  to  have 
found  a  much  larger  {>ercenttige  with  the  raesenterv  extending  to  the 

tip. 

The  relations  and  ]>ent<me4il  attachments  of  the  ai)peudix   and 
oiBcnm  are  better  understood  by  a  brief  consideration  of  their  develop- 
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ment.  As  we  have  already  mentioiied  iu  ti[>ejikiug  of  tlie  developmeut 
of  the  peritoneal  cavity,  the  large  intestine  develops  on  the  left  side  of 
the  body,  and  the  Hiuall  iiitestiue  on  the  right;  and  at  an  early  period 
in  f(Ktid  life  rotation  of  the  bowel  takes  place  so  that  the  first  part  of 
the  large  iutestiue,  that  is,  the  cfpcum,  is  thrown  over  the  coils  of  the 


Tm.  87.— Ileocolic  Juuctloii  from  h  Muukey,  stiunlnK  atiti^riur  vajicular  fold  (;)  and  IdMt- 
miKlUti)  DOD-raiicular  fold  (.^)  puslOK  from  thv  Utfum  to  the  cawuiu  (no  Tenntrorm  app«a- 
dlx).     (HnotingtoD.j 

small  intestine  to  the  right  and  njiwardn,  the  Kumll  intestine,  by  the 
same  rotutiou,  being  carried  l>ehind  the  large  intestine  and  towards 
the  middle  line.  The  cieeum,  at  the  beginning  of  this  rotation,  is 
fonnd close  up  under  the  liver,  the  npjieudix  lying  on  its  outer  (right- 
hand)  aide  (Figs.  62  aud  (i8).  In  aume  cases  the  eoils  of  small  intes- 
tine appear  to  Bli]>  away  at  ouce  from  behind  the  ccecum  in  its  new 
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lx>8itioD,  and  that  part  of  the  bowel  theu  comes  in  contact  -with  the 
kidney  and  liet'omea  adherent  to  the  posterior  peritoneal  wali,  the  two 
atijacent  i>eritonettl  surfaces  becoming  fused  into  one.  The  ca*ciim 
then  moves  downwards  to  its  position  in  the  iliao  fossa,  and 
at  the  same  time  undergoes  apiiareut  rotation  on  its  long  axis  to 
the  left  so  that  the  veriuiform  appendix  is  carried  around  to  that 
side.  This  rotation  is  accomplished  bv  the  more  rafiid  development 
of  the  right  half  of  the  ciecum,  which  bulges  out  to  the  right  and  an- 


7io.  flSi  — Poaterlor  View  of  th«  SAm«.     3,  A»  bernn*:  t,  |>o«l«r1or  oukwI  mrt«j.     (HuntiDftOD.) 

teriorly,  so  as  to  displace  the  attachment  of  tlie  ap{>eudix  inwards. 
The  downward  movement  of  tlie  ciiK*nm,  as  it  lies  Hdh(*rent  to  the 
IKJsterior  ab<lominal  wall,  tcnd.H  to  make  its  ant<»rinr  wall  roll  over 
below,  the  posterior  wall  uf  the  lH>wel  not  ileveloping  as  fully  as  the 
anterior  bocuuse  of  its  adhesion  to  the  aUlomiual  parietes.  Thus  the 
tip  of  the  ciecum,  to  which  the  apfieudix  is  attache*!,  comes  to  lie  pos- 
teriorly (Figs.  f»4  and  *>'»).  This  is  the  mo«t  common  arrangement. 
In  other  cases  the  coils  of  small  intestine  are  delayed  in  their  rotii- 
tion  from  Indiind  the  cmvuiu  and  remain  interposed  between  it  and 
tlio  posterior  abdominal  wall  nntil  after  th^  time  when  the  caelum 
has  ]>erfonueil  its  descent  into  the  iliac  fussii.     As  a  result  of  thla 
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Pro.  00.— Hunuu)  Adult  Ileocolic  JuDctloD.  tile  8ptM.-lnieD  KanKlnic  froni  the  llruni  .\boiT  /, 
PoMtfrior  vascuUr  fold,  tta  proximal  m^Ktnrai  (;t  fflwMl  with  |.i)  tim  m'n-T«aciUftr  loter- 
nwdlMttf  fold;  i,  rounded  edge  at  th«  juuctlon  of  S  and  s,  forniltiK  the  ftotraooo  (o  Um  llao- 
collc  fo«M;  a  marks  tb«  point  wben*  the  lualn  artery  rrrora  the  posterior  oeoal)  reacbco  Iho 
appendix.     (IIuDtlDrtuD.i 

delay,  the  caK;um  and  aHcendiu^  colou  rctaiu  tht^lr  lueflocolon  and  tl<y 
velop  more  evenly,  and  in  this  case  the  appendix  retains  its  foetal  jKiei- 
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tiou  at  the  point  of  the  conical  ctecum.  Thun  the  apf>eiidi\  in  these 
cjifit'H  oomofl  to  point  iIowuwhiiIs  iustoad  of  lK>in|^  thrown  inwards 
and  behind  the  ctecum  (Fig.  (>6).  The  foregoing  description  we  take 
from  Huntington.  Wo  alHo  follow  him  iu  the  lurcount  given  lielow 
of  the  i>eritoneal  atttfcchmeuts  of  the  vermiform  apjwndix. 

Theapi)endix  in  itn  earl.v  fcL*tal  form  and  alHo  iu  th»^  lower  animaln, 
particularly  the  fti>e,  which  comes  nearest  to  man,  has  attached  to  it 
tliree  peritoneal  folda.  The  anterior  carrien  ch)wu  the  anterior  ctt*cal 
artery.  The  posterior,  extending  fronj  the  posterior  wall  of  the 
cfDCum,  carries  the  posterior  ciecal  artery.  The  third  f*)ld  is  known 
as  the  non-vusoular  fold  and  is  simply  a  double  layer  of  |>eritoneun), 
which  passes  from  the  lowest  part  of  the  ileum  downwards  ahnig  the 
appendix  lietween  the  two  vascnhir  folds,  but  nearer  the  posterior  on© 
(Figs.  67  and  68). 

In  the  ty])ical  human  arrangement  the  posterior  artery  is  large  and 
becomes  the  artery  of  the  vermiform  appendix,  while  the  anterior  ar- 
tery IS  loHt  at  the  ileociecal  junction  iu  the  epiploic  appfndages. 
The  non-vascular  fold  is  very  frecjuently  fused  with  the  posterior  fold, 
the  true  mesentery  of  the  ap}>eudix,  and  this  fusion  generally  causea 
the  first  of  the  two  cunes  usually  found  in  tlie  appendix,  as  the  non- 
vascular fold  is  attached  to  aud  draws  on  the  middle  of  the  organ  and 
holds  it  towards  the  ileoca?cal  junction  while  the  growth  of  the  ajv 
pendix  l>etween  this  iK»int  aud  its  Imse  continues  the  increase  in  length, 
com|)elling  that  jmrt  U^  form  a  loop  l>etween  these  tixwl  points  (Fig. 
69).  Even  when  fusion  does  not  occur  the  appendix  usually  preseuta 
two  curves:  the  middle  one  Iw^ing  duo  to  tlio  main  branch  of  the  ai>- 
pendicular  artery,  which  draws  the  centre  of  the  api^fudix  inwards  as 
a  cord  would  hold  a  curtain,  while  the  terminal  branch  also  pulls  on 
the  tip  of  the  api>endix.  Wheu  fusion  does  not  take  place,  however, 
the  appendix  is  usually  much  freer  and  straighter  than  in  the  other 
cases.  In  extreme  cases  the  non-vascular  fold  may  l>e  so  sliort  as  to 
produce  almost  a  spiral  twist  of  the  organ.  Nearly  all  of  the  congen- 
ital bends  in  the  vermiform  can  be  explaiueil  by  referring  them  to 
one  of  these  two  causeii,  either  to  the  shortness  of  the  non-vascular 
fold  of  i>eritoneum  or  to  the  shortness  of  the  artery  and  its  branches. 

The  position  of  the  apjtendix  in  the  ab<iomeu  has  be^en  cai'efully 
stndie<l  by  different  observers,  and  we  give  the  restilts  in  the  following 
tables  quoteil  from  them,  showing  Uie  great  variety  which  is  found : 

1.  Upwards  and  inwards  at  left  lMird«>r  of  the  ciocum,  SS  ]ier  cent. 
2.  Behind  ciecum:  («)  curleil  up.  *2t)  r>er  cent.;  {b)  straight,  6  jjer 
cent.     3.  Hanging  over  i^lvis,  17  per  cent.     4.  Upwards  and   out- 
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^H          wards  at  right  border  of  csecum,  9  per  cent.    5.  Crossiug  the  psooi    ^H 
^H           muHcle,  6  per  ceut.     6.  Curled  up  at  the  end  of  the  caecum,  4  \ier  cent     ^H 

^^^^H                                            Turner  (from  Fuwler).                                             ^^| 

^               In  51  cases  it  huug  down  iu  the  lesser  pelvis.     In  20  it  passed 
^H           transversely  over  the  psoas  muscle  towards  the  sacral  promontory. 
^^1           Id  6  it  lay  freely   uptm   the  iliaous   or  uptm  the   psoas.     In  2  it 
^H           passed  upwards  upon  the  lateral  surface  of  the  descending  colon.     In 
^^B          3  it  lay   iu  the  mosogustric  region,  with  the  commeucemeut  of  the 
^H          colon  lying  transversely.     In  I  it  lay  in  front  of  a  right-sided  sigmoid 
^^M          ilexure. 

^^1                In  22  cases  iu  which  the  appeudix  lay  behind  the  drst  ]Hjrtion  of 
^H          the  colon,  between  this  and  the  posterior  abdominal  wall,  its  relative 
^H           position  was  as  follows:     In  4  it  lay  cuiled  up  behind  the  ileoc»ecal 
^^1          junction.     Iu  5  it  lay  directly  behind  the  ciecum.     In  0  it  jmased  in* 
^^1           traperitoneally  along  the  posterior  or  postero-mediau  surface  of  the 
^^M           colou.     In  2  it  passed  iu  the  same  direction  e\ti*a]>ei'itoueal1y.     In  4 
^^1           it  passed  iu    the  same  direction,  but  only  partly  estraperitonejilly. 
^H           In  1  the  fundus  of  the  ciecum  turned  upwards  and  backwards,  the 
^H          apr>eudix  lying  behind  it.                                                                                ^^| 
^^1                                                                        Bryant.                                                               ^^| 

^^^^^^fe                              Dirvctiou  of  tbf*  Appendix. 

>tale     '   Fetnale 

:.S    ^^    d 

^^^1            Tm^ipIh                                        I    ,     I , 

30                     11                        S 

\i 

^^H            Dchind  the  cspcnm 

^^^1                   T>nwiitt-«r/'c  nnH   Inn-nrHa 

18 
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14 
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4 
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0 

^^^1                   Inin  rhf  Inin    ppU  Iti 

^^^1                        TViWT|urarv1if                                                                               ^  ^  ^    ^ 

^^^H                     T'ptf  nrrU  «n(1    InwMfvIe                                          

^^^B                     TTpwunU  anri   VtMi'L- wttpHtt 

^^^B                   TTpwunU  finil  <tnt\L'Mnla                                        ^  ^  ^      , 

^^ 

^^H            Oiitwurds 

^^H             t'pwnnls  along  the  inner  side  of  Ui«  colon  to 

^^H                    

^^H             Upwards  outside  of  ascending  colon  nnd  ca*cuin. 
^^H            Ctirled  up  below  tbe  ca'cnm 

0 

0 
0 
0 
I 
I 

1 

^^H            Downwnrda  and  outwardtt. 

^^^L^^     Upwards  and  bnck  of  tlio  ca'cum  and  colon, . . . 

^^^P                                                                    m     1     40 

18             144                 1 

^^^^H                                           Bristow*  (in  Fowler).                                           ^^M 

^^^^H                                  Class  A.  Colon  normally  placeil.                                    ^^H 

^^^^V         1.  Api»endix  above  the  transverse  line:  Line  N.  AV.,  1 ;  line  ]N.,  9;           1 
^        line  N.  £.,  0;  total,  10.                                                                                 1 

^^H                    *  Rri«low  iituft  tht*  pointB  of  th«  compnaH  to  fndinitr  ib«  position  ;   tbe  N.  and              1 
^^^^     8.  line  being  Tertical.  W.  to  tbe  ngbt.  and  £.  to  the  left.                                                ^J 
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2.  Api^utlix  parallel  with  the  transverse  line:  Line  W.,  0;  line 
£..  4;  total  4. 

3.  Appendix  below  the  triinsverse  line:  Line  IS.  Vi.^  *2;  line  S.,  6; 
line  S.  E.,  10  (not  into  pelvis,  1 ;  into  pelvis,  15) ;  total,  24. 

Total  number  in  Class  A,  38.  Of  these,  one  api>endix,  proceed- 
ing in  the  direction  E.,  reiiched  across  to  the  left  side,  just  Inaieatli 
the  linea  semilunarius;  one  iu  the  ilireetion  of  N,  just  touche<l  the 
liver. 

Lttffoiujticft  studies  upon  the  relative  fre<|ueucy  of  these  positions, 
as  baaeii  upon  20(.*  dissections  of  subjects  at  all  ages  of  both  sexes, 
gives  the  following  results : 

In  a  downward  direction,  41.5  per  cent. ;  laterally,  in  an  outMurd 
direction,  26  per  cent;  laterally,  in  an  inward  direction,  17  per  cent.; 
in  an  upward  direction,  13  per  cent. 

It  is  impossible  to  combine  these  n^snlts  owing  to  the  different 
methods  adopted  by  the  autljors  iu  describing  the  iiosition  of  the  ai>- 
pendix,  but  iu  a  genend  way  tliese  figures  give  the  imprension  that 
the  most  commou  position  of  the  appendix  is  in  the  direction  |x>inting 
inwards  from  the  left  border  of  the  cwx^um,  crossing  the  psoas 
muscle.  In  from  20  to  25  per  cent,  of  the  caaee  the  appendix  was 
behind  the  caecum,  either  extending  straight  upwards  or  curled  up 
between  it  and  the  jxisterior  j>eritoueum.  .\ccording  to  Treves,  the 
ap[>endix  is  retrociecal  in  18  per  cent  of  the  cases.  The  next  moat 
frefpient  i>oKition  is  a  downward  direction,  hanging  free  in  the  true 
pelvis  if  the  organ  is  long  enough  to  reach  it.  Tliis  position  is 
marked  in  the  Russian  cases,  being  found  in  50  per  cent,  according 
to  Turner,  and  it  may  be  due  to  a  racial  i>eouliarity. 

The  lociitirm  on  the  right  sidt^  of  the  cfecuni  seems  to  be  the  least 
fretpieut.  In  addition  to  these  usual  positions  rare  oases  are  recorded 
in  which  the  apj>endix  has  l)eeu  found  on  tlie  left  side  of  the  ImkIv, 
the  CiTpoum  l>eing  displaced  inwaixls  so  as  to  lie  in  the  middle  line; 
or  it  has  been  ol^servetl  to  extend  upwanls  to  the  liver  and  even  on  top 
of  that  organ,  or  in  the  neighhorhood  of  tlie  umbilicus.  It  has  fre- 
quently Ijeeu  foiuid  iu  the  onliuary  furms  of  hernia  and  has  l»een 
known  to  become  iuflamed  in  this  situation  and  to  form  an  abscess. 
Tlie  writer  has  seen  it  iu  the  sac  of  a  left  iuguinal  hernia  in  au  infant, 
sTibjeoteil  to  an  operation  for  radical  cure,  ami  this  is  not  uucommon^ 

Etiidttijif  and  Fathiiiogy. 

The  contents  of  the  vermiform  appendix,  as  found  on  aatopsr, 
have  received  careful  study .  Bryant,  iu  a  series  of  124  cjises  oxaminod 
after  death  from  various  causes,  found  f/eoes  in  07  per  tH^nt.,  and  not  a 
single  foreign  boily.     iSi'vtirnl  <if  liis  cikses  coutaiueil  pua,  and  one  a|>- 
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j)eiRlLs  was  converted  into  a  cy8t  by  obliteration  of  its  calibre  at  the 
root.  His  tigiirea  show  that  the  jireHenco  of  fiucps  appears  to  de|»encl 
iipou  the  size  uf  the  appendix;  those  of  five-sixteenths  of  an  inch  lu 
diameter  having  fetal  coutents  in  89  i>er  cent. ;  th«^e  fif  four-six- 
teenths of  an  inch  in  70  i>er  cent. ;  and  those  of  tliree-sixteeuths  of 
nn  inoh  in  <►()  ]>or  cont.  Hp  also  found  firces  more  eomuionly  in  the 
appemlit-es  c»f  the  male  than  of  the  fejnale,  the  proportion  refii,»ectively 
being  70  and  'So  i>er  cent.,  nearly  corresponding  to  their  difference  in 
calil>re. 

Coming  more  H|>ecitical]y  to  tlie  ]>athologicul  conditions.  Hawkins, 
in  a  aeries  of  1(N)  cases  of  apj>endicitis,  founii  fiecal  ooucretious  in  30 
to  50  percent,  of  the  case^;  in  M)  ordinary  autt>psies  with  various 
causes  of  death,  only  o  per  cent.  llibl)ort,  in  4<H)  ortlinary  antojtsieg, 
found  fmcal  concretions  in  10  per  cent.  In  60  fatiil  cases  of  ap|>endici- 
tis  Hawkins  found  no  foreign  Ixxly.  Renvei-s  collected  from  the  litera- 
ture 459  autoiisies  on  cases  of  api>oudicitis  and  in  179  of  these  faral 
concretions  were  jiresent,  wherejis  in  li]  there  were  foreign  liodies. 
Fitz,  in  his  series  of  15*2  cases,  foiuid  fa:'cal  concretirms  in  47  \^t  cent, 
and  fon^ign  Ixidies  in  12  jH^r  cent.  Of  the  varioiw  foreign  boiliea 
found  in  the  ap])endix,  we  may  mention  pieces  of  bone,  i«i>orte<l  by 
Coleman  and  Ferguson;  a  pin,  rept^rteil  by  Park,  Coleman,  Abl>e, 
and  many  othere;  a  nail,  in  a  case  of  Ferguson:  bristles,  a  fish  bone, 
lead  buttf)ns,  and  the  parasitic  intestinal  tvonus  have  also  been  ob- 
serveil.  Ransohoff  found  a  3ti  calibre  pistol  cartridge  in  one  atae. 
Schumacher  rep<trts  a  case  in  which  a  pin  was  found  in  the  cfecum, 
the  point  having  penetmted  the  wall  of  the  bowel,  tlie  head  remaining 
within.  The  majority  nl  the  so-called  foreign  IxKlies  reported  by 
eai'Iy  writers  were  undoubtedly  f*cal  concretions,  Utv  the  latter  oft4«n 
closely  resemble  cherry  ]iitfl,  orange  seeds,  and  similar  cibjects*  and  a 
close  examination  is  often  np<*essary  in  order  to  detennine  their  true 
nature. 

The  strictures  of  the  organ,  which  are  so  commonly  found  at 
auto[»sy  or  at  operation,  ma\  l)e  very  closo  and  even  obliterate  the 
canal  of  the  appendix  so  that  the  distal  jmrtiou  may  form  an  em- 
pyiema  or,  if  n<>t  infecteil,  a  cyst.  Tliis  cyst  usually  contaiim a gloaB/ 
mucous  fluid  and  has  Iwen  notetl  of  very  large  size,  the  larx^t  r>n 
re<!ord  appearing  to  have  lK*en  one  14  cm.  (5.(>  in.)  hmg  by  7  cm.  (2.B 
in.)  in  diameter.  Wolfler  found  one  of  these  cysts  in  an  api>eudix 
contained  in  a  hernia.  The  cysts  somedmoi  oi^casiou  attacks  of  re- 
current apx>endioitis.  as  was  the  case  in  one  patient  operate*!  upon 
by  the  writer. 

llibbort  in  44X)  autoi)sies  found  a  stricture  present  in  25,  and  its 
occurrence  l>ore  some  rehitiim  to  the  ago  of  the  patient,  for  11  iwr 
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cent,  of  the  patieuta  were  from  10  to  20  years  of  age;  17  j>er  cent. 
wt*re  frotu  20  to  ^iO  vonrs  of  n>;e;  '*i;)  i>rr  ceut.  wen?  from  30  to  40 
years  of  aj^o;  27  per  cent,  were  from  40  to  50  years  of  a^e;  3(3  ]>er 
cent,  were  from  50  to  00  yeara  of  a^^o;  5H  percent,  were  from  00  to 
70  years  of  age;  aiul  58  per  cent,  were  from  70  to  80  years  of  age. 

Hodeupyl  Las  twice  seen  strictures  in  Uf>v-lH>rn  iufniits  and  they 
have  been  fonnd  in  tliefr^tus. 

Hawkins  refers  these  strictiircH  to  chronic  inHamuiation  with  its 
hypertrophic  and  cicatricial  resnlts.  HfKleupvl  agrees  with  Kihbert 
in  considering  the  strictures  as  nuirLs  of  retn>grade  deveh>j)ment  iii 
many  cases,  rather  than  as  the  result  of  intlammatiou.  It  is  remark- 
able how  often  they  are  found  at  a  first  attack  of  ap|>endicitis,  having 
never  given  any  symptoms  l»ofore. 

In  any  case  of  ap|H*ndicitis  one  is  apt  to  Hnd  associated,  stricture 
of  the  appeudLx,  ulceratitm  of  the  mucous  membrane,  and  the  presence 
of  fiecal  concretions.  The  exact  rehitionshipof  these  three  conditions 
and  their  relative  importance  in  the  etiology  of  the  inflammation  is 
not  easy  to  estimate.  Some  aup[>ose  that  the  stricture  forms  first, 
the  ftceal  matter  collects  behind  the  stricture,  is  unable  to  esca|)e  and 
forms  tlie  concretion,  and  the  latter  ulcerates  the  lining  of  the  organ. 
Others  imagine  that  the  ulcer  forms  first,  and,  healing  nt  one  edge, 
results  in  a  stricture  which  produces  the  faecal  eoueretion  by  obstruct- 
ing the  escai)e  of  the  faval  matter  in  the  ap(H'udi\. 

Both  carcinoma  and  sarcoma  have  l>eeu  found  to  originate  in  the 
apfiendix,  but  present  no  i^eculiariiies  due  to  their  sitimtiou,  exi«pi 
their  liability  to  be  mistaken  for  a  chronic  aiii>eudicitis. 

A  certiiin  number  of  cases  of  ap|>endicitis  have  followed  diretrt  in- 
jury, such  as  blows  or  kicks  in  the  right  iliac  region.  Fitz  found  10 
such  instances  in  257  cases,  l»esides  9  cases  in  which  the  att;u*k  fol- 
lowed a  severe  muscuhir  effort.  The  writer  oi>orate*l  recently  uf>ou  a 
boy  whose  abscess  formed  immediat4^1y  after  a  severe  blow  from  a  ball 
received  in  that  region. 

Omitting  the  traumatic  and  neoplastic  alterations,  we  may  divide 
the  other  lesions  of  the  upjiendix  into  two  kinds.  The  first  class  are 
due  to  uhH'hanical  conditions,  either  olwtructinn  of  the  i-aiihre  or  in- 
terferent^  witli  the  cirtrulation,  by  (congenital  malformation  <jr  by  ad- 
besioDs  or  endart^ritiii,  the  result  of  previoiw  disease.  The  second 
chuss  includes  all  the  inflummat<try  varieties.  It  is  hardly  necessary* 
to  specify  that  the  infhimmatiou  will  be  due  to  Imcterial  infection,  and 
also  that  the  conditions  previimsly  mentioned  as  causing  the  lesions 
of  the  tii-st  chiss  are  really  predis^msiug  canaes  of  the  infection  and 
the  resulting  iufhimmatiou. 

In  the  first  class  of  cases  we  have,  in  the  finii  place,  those  in  which 
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the  cavity  is  obliterated  or  obstructed  at  some  point  as  the  result  of 
previous  infiamiuatiou  or  a  twist  in  the  organ  caused  by  intestinal  ad- 
hesion or  some  congenital  misplacement.  The  result  of  this  obstruc- 
tion of  the  cavity  is  the  damming  up  of  the  contents  of  the  appendix, 
which  results  in  decomposition,  inflammation  of  the  coats,  and  the 
escape  of  the  bacteria  from  the  inside  of  the  organ,  as  it  enables  them 
to  penetrate  its  walls. 

The  other  form  of  mechanical  disturbance  is  that  in  which  the  cir- 
culation is  interfered  with  by  adhesions  or  by  twists,  or,  finally,  by 
some  form  of  endarteritis.  The  impaired  circulation  results  in  the 
same  pathological  changes  as  those  produced  by  narrowing  of  the 
calibre,  for  the  tissues  are  weakened  in  their  resisting  power,  and  the 
ever-present  bacteria  easily  invade  them  and  produce  inflammation. 
It  is  probable  that  gangrene  may  sometimes  follow  these  circulatory 
disturbances. 

The  actual  effect  of  the  presence  of  a  fsecal  concretion  is  difficult 
to  estimate.  It  can  hardly  be  supposed  that  it  produces  perforation 
merely  by  its  pressure,  because  the  very  method  of  formation  of  the 
concretion  by  the  addition  of  layers  to  the  outside  proves  that  there 
must  be  a  space  between  the  concretion  and  the  appendix  wall ;  some 
authors,  indeed,  have  claimed  that  concretions  only  form  in  dilated 
appendices.  But  there  can  be  no  doubt  that  when  the  wall  of  the  ap- 
pendix is  invaded  by  bacteria  and  is  swollen,  the  pressure  of  a  con- 
cretion which  hitherto  has  done  no  harm  may  be  fatal  to  the  integrity 
of  the  tinsues  and  may  result  in  perforation.  It  will  thus  be  seen  that, 
with  tlio  (^xooptiou  of  a  few  cases  in  which  symptoms  are  caused  by 
tlio  iiKMliaiiicjil  f>r  t'iroulatory  disturbances  alone  ("appendicular 
colic"),  iippciulifitis  is  inv;irijil)ly  an  infectious  process  resulting  in 
inHiUMMiutioii.  It  will  also  he  soeu  at  once  that  we  have  a  vicious  cir- 
cle in  tlin  iiiHJority  of  these  cases.  Inflammation  causes  adhesions  or 
endarteritis;  the  adhesions  cause  the  l>ending  of  the  organ  and  inter- 
ferenc<^  with  its  int<'rnal  calibre  and  with  its  circulation;  finally,  the 
stricture  and  diminished  circulation  predispose  to  inflammation.  The 
only  condition  which  may  lie  said  to  be  independent  is  the  congenital 
malposition  of  the  or^^an  rendering  its  arterial  blood  supply  feeble, 
or  interfering  with  its  functions  in  expelling  the  fspcal  contents,  and 
thus  pre(lisi)osing  it  to  an  attack  of  inflammation  whenever  the  intes- 
tinal !>acteria  become  more  virulent  than  usual  or  when  the  individual's 
strongtli  falls  below  par. 

The  changes  produced  by  this  inflammation,  whatever  its  cause, 
may  he  of  all  grades.  The  bacteria,  acting  only  on  the  mucous  mem- 
brane, will  i»n>(luce  changes  siinilar  to  those  in  catarrh  of  other  mu- 
cous nieniliranes— catarrhal  ai)pendicitia.     Penetrating  deeper  into 
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tLe  uiUMi'iilar  wall,  Ibev  will  i)nHhK'e  iuierhtitial  filweeKK  (Hiirtlev)  nnd 
au  ulcer  may  result  {rotu  the  KJoti^hin^  off  of  tlio  iuucouh  lueinhnine 
which  coven*  the  jMijnt  of  iiiHniuinuti<m— suppunitive  or  nlceniiin^ 
appeiitlicitiH.  Penetrating  Htill  farther  thnv  will  thicken  the  intjIo- 
uenni  ami  aet  up  a  hx'al  or  a  general  |»eritoDitis.  In  Nome  c^iHtw  the 
iufectit)n  will  l»e  ho  vinilent  as  tn  caiwe  complete  f^aujLtrenouH  jwrfo- 
ration  of  the  wall  or  evim  a  sloni^h  of  the  entire  ap|>eu(.li\,  eHjHvially 
if  the  circnlatiou  l>e  imiuiire^l — jierforative  or  ^5an^^renouH  appemlicitiH. 
Very  early  oj^emtious  f<»r  8o-caIleil  "niiiM^nilicular  colic"  or  catarrhal 
appendicitiH  ahow  the  ap{>en(lix  in  a  atate  of  slight  (liatentiou  or  rifiid- 
ity,  reaeinhlinj^  the  it^u'xH  in  erei^tiou,  the  aurface  very  alightly  red- 
dened and  the  coata  foelinj^  luird  and  hrittle.  Ita  cnutentH  are  mucus 
anil  niuciKpiiM.  In  f^anfirennns  apiH^iMlicitia,  on  the  other  h«Tid, 
alonghrt  may  api»ear  in  the  ap|H>ndix  and  may  involve  the  end  of  tiie 
or^au,  ita  base,  or  i>ne  of  its  aidea.  In  aiaue  cjtaea  the  writer  liaa  aeen 
dark  8iM>iB  on  the  mljm'eut  wall  of  the  ciecnm,  Avhicli  threatened 
ahnigbing,  but  th<*y  recoveretl  without  |)erforati<tn.  Li  a  few  rare 
caHc>H  the  appendix  liaa  l>eeu  found  entirely  detached  aud  doatiug  in 
the  i»UH  of  the  alx+ceaa. 

In  the  onlinary  caaea  the  ap|K>udix  ia  f«>uud  iuteuHely  red,  even 
mahogany  colored,  endKHld«Hl  in  mlheaions,  with  white  tihriuoua  exu- 
date covering  it,  and  often  with  hemorrhagic  patcliea.  The  organ  ia 
usnatly  very  much  HwoIJen,  with  thickenwl  walla,  lait  occaHinimlly  the 
latter  are  thin  fmm  audden  distention  in  an  acute  attack  without  pre- 
«"e«ling  chronic  inflammation.  The  tianncH  are  very  lirittle  and  great 
care  is  neceamiry  in  handling  the  aj>iH-ndi\  to  prevent  a  rujilure,  aud 
a  ligature  in  very  likely  to  cut  entirely  through  it.  When  the  proeeaa 
hna  gone  farther,  a  very  feti<l  pua  will  l>e  ftaind  around  t»r  near  the 
appendix,  and  not  infrrMjuently  a  fje*'al  cttncrotion  will  lie  found  free 
in  the  aliHcasa.  Sometime-H  the  ap{teni.lix  will  be  fiaind  amputated  at 
ita  hase  by  gangrene,  but  kept  alive  by  the  circulation  8Upplie<l  to  it 
by  old  adho»i(inM  neiir  the  tip.  Bef<»re  |N*rfondiuu  haa  taken  place 
pus  may  lx»  fiaind  in  the  cavity  of  the  ap|KMidix. 

It  will  n^idily  l>e  under8t<M»<|  that  tlie  ]>erfi>ratiou  of  the  vermiform 
appendix  may  lie  limited  by  atlheaioUH  or  niaj^  take  ]ilace  aoHuddeuly 
aa  to  prevent  their  forndng.  In  the  fiwt  i»laco  hx-al  i»eriti»nitiH  will 
result,  ending  in  the  formatitm  of  an  al>s4-eHH,  the  pua  Ijeing  prinluced 
by  the  H*>rouH  Hurfaoea  in  (vjutact,  and  also  from  the  breaking  down 
aud  inflammation  of  the  tibrinoua  tlcinwita.  In  general  peritonitia, 
too,  wft  will  have  the  two  forms  already  noted:  that  of  fmnk  auppu- 
ration  and  tlie  iiiHidicma.  rapid  variety  !»f  aeptic  jieritonitiH  or  rather 
86|i6ia  oixurring  before  peritouitin  haa  Lime  to  develikp. 

Vou  VIII. -20  I 
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Etiohgy. 

The  etiology  of  the  |>eritomtiH  is  similar  to  that  of  f>eritouitiK 
in  K^neral.  It  oiay  he  entirely  chemicHl,  hut  more  fretiuently  it  is 
InU'tiM'ial  f'veii  when  uo  |Mn*foratii»u  of  tht'  a|»p(?ijtli?i  hjw  <iccurre(l, 
caseH  of  mmeral  peritcmitiH  arisiuy  from  apiHmdicitia  iclthotU  pvrjont- 
lion  having  been  reL-onlod  l>y  EiuLoru,  lioux.  Poucet,  Siraud,  Liiue, 
and  HawkliiH.  Th^  writfa-  luw  alno  hoou  a  cane  f»f  this  desoripti<m 
with  a  Hcro-purulout  cffuhitju,  termiuatiu^  fatally  in  Hpite  of  uix  early 
Irtparottimy. 

Sounenluirn  !>elieve8  that  in  the  ^'reat  nuijority  of  cawen  an  abscesa 
forms  at  once  from  the  jierforatiHl  appemlix,  and  tiiat  tIieKt*neral  peri- 
touitia,  whou  it  follows,  develops  from  the  buruting  of  the  small  al>- 
HceHH  whi<'h  ban  formed  and  not  fn)m  immediate  and  direct  contami- 
nation of  the  i»eritoneum  by  the  contents  of  tlie  appendix.  According 
to  Grawitz'rt  thetjries,  already  deHcrilK'd,  it  wonldsc^m  tiiat  theburHt- 
\i\y^  of  these  small  absceHHes,  after  having  given  the  bacteria  time  to 
grow  and  pnMluce  their  toxinn,  might  cause  a  woi-se  infiH*ti<m  than 
CHses  iu  which  the  jterforation  waa  immediately  followed  by  perito- 
nitis. It  sliould  l>e  rememl)ere<l,  however,  that  the  rnptnre  or  i>erf<»- 
ration  of  jin  iudamed  ap|»endix  is  something  more  viruk«nt  than  mere 
favjil  extravasation,  for  the  bacteria  have  abviady  had  fnll  npjMirtii- 
nities  for  growth  and  toxin  i)rtHluction  within  the  oi-gan. 

The  biicteria  lu^tive  in  tht'se  procettses  are  those  which  canse  moHl 
intestinal  and  |>eritono*vl  disorders.  S]JGcific  bact<>ria,  those  of  tubejs 
cuhksis,  tvphoid,  etc.,  ait*  not  uncommon,  and  the  StreptiKUKVus  iiy<»- 
genas  InuH  l>oen  found,  but  the  almost  invariable  cAUse  of  apiK'ndicitis 
lkp[>ears  to  be  the  common  colon  Iwoillus  (U(Klenpyl).  lift  liction  on 
the  iM^ritoiieum  has  Imvu  sufficiently  discussed  in  the  general  account 
of  the  etiology  of  iK^ritrmitis.  In  the  ap|iendix  it  is  invariably  ]»re,H- 
ent  as  well  as  elsewhere  in  the  intestine,  bat  it  is  usimlly  Iwunidcss 
And  prolmbly  re^piires  the  development  of  some  sjK^oial  vindemv  in 
order  to  attack  and  iHUietratt*  the  mucous  membrane.  Simple  stagna- 
tion of  the  conienta  api^ears  to  be  callable  of  increasing  the  vimlence 
of  the  ganns  to  the  neoeBsary  degree.  In  some  ca.ses  it  is  evident  that 
the  attadm  are  connected  ^ith  changes  in  the  charact<*r  of  the  con- 
tents (»f  the  bowel,  because  they  are  so  fre<iuently  found  with  some 
distnrliance  of  its  function,  eitlier  iu  constiimtion  or  some  form  of  in* 
iligestion,  as  an  attack  very  fre«)uenUy  follows  the  eating  of  a  rery 
hasty  or  |>ariitrular!y  latge  and  indigestible  meal. 

llecently  the  old  idea  that  rheumatism  may  cause  apijendicitis  or 
priMlisposc  U'>  an  attack  has  lieen  n^vivinl,  itaiiicnlarly  by  the  English 
physicians  (Teo.  Sutherland.  Kelynack)  and  Teo  has  reooided 
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whii'li  wiiiilti  H«eni  U*  [Kiint  very  ilistiuotlv  in  that  ilirtH'tlnii,  ulthmi^li 
it  is  not  entiivly  alxive  eriticiHiu.  The  rheumatic  tbo<:iry  is  fountlefl 
on  tlif*  lur^t^  Hiiioutit  (if  lymphoid  tiKsiu*  in  tlit«  ;ip]H*ii(lix  wall  iiiKkiiig 
it  the*  HMH'ulleil  '^nUloiuiual  tousil"  (lltinHohrifl',  Sutton),  uiul  alno  upon 
the  g(KKl  ttifoi't  of  Halicylic  acid  and  h»Mh  in  cntarrhal  H|iiipndi<*iti8; 
but  it  is  <|n(*xtiouul>l«^  whetb*^r  the  t'ountvtiou  }>otwfou  rheumatiHin  and 
uppi'udicitiH  may  not  Iw  tM|Uttlly  ex|)hiinfd  by  Him  fnMpU'uoy  of  iiites- 
tiua]  diHtuHmuces  iu  rheumatic  or  gouty  individuals,  and  there  can  be 
n*»  doultt  that  tho  ust:»  of  Halic>bo  acid  and  sal(»l  iu  casrK  of  ihtt\slinHl 
fermiUitatiou  will  provent  the  latt^iT  by  their  action.  Trpvon  hjivh  that 
be  hjks  U(»ti(*ed,  iu  a  caso  of  fnxral  fiHtula,  that  a  foul  diH(rhurKe,  owin^ 
ti»  fcnnontidion.  was  puritied  and  nuulo  inoffonsivo  in  a  fow  houix  by 
tlu*  ailniiniHlratiou  of  Kniol.  Treves  lum  examined  many  cjiHeH<if  nui>- 
posi'd  rhouiuatio  appendicitis,  preWously  considered  to  |je  conclusivo, 
and  declarcH  that  tho  evidence  is  iusufficient  t<»  sunlnin  the  theory. 

The  minute'  oliau^t>8  in  the  tisfiues  of  the  appendix  require  some 
not<%  iKx^HUHe  it  in  |H>H8ible  that  in  them  we  may  liud  some  hint  of  th« 
tme  etioloj^y  of  tht^se  C4Lso8.  The  changes  in  tlie  niucouH  meiubrane 
are  thow^  ^enenUly  known  as  cat^irrhal,  but  further  than  that  all  the 
coatH  of  the  orKaii  are  f4>und  thiekonod  in  caKcH  of  clironic  disease. 
Peritoneal  thiekenin^  is  usual  in  cjiHes  of  chnmle  inthininiati<»iiof  tliat 
tissue  anywhere;  but  in  appendicitis  the  muscuhir  coals  of  the  ur^aii 
are  also  hyi»ertrophiefl.  In  tho  blood-vessels  and  in  the  nerves  very 
marke<1  chan^r^s  are  found.  The  arteries  show  an  extreme  decree 
of  obliteratiu)^  endarteritis  and  it  is  probable  that  this  condition  ex- 
phiins  many  of  the  cases  of  ji^ani^o'ene  (Van  Cott,  in  Fowler;  also  R. 
T.  Morris).  Van  ( 'ott  also  finds  extensive  connective-tissue  prolife- 
ration iu  tilt*  nenes  and  is  inclined  to  look  i]|Hjn  the  chauge^(  ia  the 
apiM>ndix  as  lar^'oly  tropliio  iu  their  charact<T. 

If  a  hn'idiziHl  absi-ess  is  forme*!  its  ponitiou  will  dejK^ud  entirely 
n]Hin  the  pr>sition  of  the  ap|»endix,  aisl  the  jwunt  iu  the  latter  at 
which  the  iuflanimatiiry  ]in>cetiN  has  first  [leuetrate*!.  This  is  most 
usually  at  the  K'iS4>,  but  <M*cjLsionally  it  may  l>e  at  tlu^  tip.  The  al»- 
Bce*is  is  nuKst  fre<|ueijlly  found  just  t*»  the  inner  siile  of  the  cs'curu  and 
<m  the  line  from  the  anterior  8U]>erior  8]iino  it  the  navel.  It  is  next 
most  commonly  found  U'twern  the  cjtvum  and  Poupart's  lipiment. 
When  it  is  of  ^o<hI  sixe  it  is  not  iufn^pieutly  situated  in  the  (telvis, 
but  early  iu  tlie  cjise  It  is  sc^ldoni  found  in  this  situatiou  even  when 
the  apfketidix  overhangs  the  ed^^e  of  the  true  i>elvis.  A  rather  unusual 
situation  for  it  is  on  the  outer  side  of  the  c^n^um.  As  the  ap{»endix 
fnHpumtly  lies  lH>hind  the  ciecum,  the  latter  is  in  such  cases  first  met 
with  on  oi>i>ninK  the  HUlomou,  and  lias  to  be  pushed  upwanls  in 
order  to  rtMich  the  pus. 
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CLTRTIS— DISEABES  OF  THE  PERITOSEPM. 


The  im]X)rUiut  point  Id  the  HitUHtiou  of  thoHe  almcoH^es  in  t<>  ascer- 
iaiu  whether  they  cnu  l»e  reucheil  by  the  surgeon  without  oiwuin^  tho 
^;piieral  pcrit^iiieul  cuvity.  Ofcoui-sc  in  the  cfuseH  which  /ini  extra- 
(teritoucal  tLero  will  he  no  ilifliculty.  As  u  rule  the  iutrui peritoneal 
nlHHreHBOJi  are  adherent  to  the  parietal  ]ieritonoum  at  Home  point  and 
can  lie  readied  in  this  tnanner.  Even  when  the  general  peritoneal 
lavity  liaH  to  \m  invadiMl  in  order  t<»  evacuate  them,  thu  pUH  eim  Im  dis- 
eharged,  as  a  rule,  with  safety.  Onaeeountof  tho  iioHHihility  tlmt  the 
gt'ueral  i)eritoneal  cavity  may  be  o|KUieil  iu  these  ciwoh,  Hie  grejtte«t 
eauiinn  muni  1>e  taken  to  inake  the  oj>eration  thoroiiglily  jiseptic  up  t(i 
the  point  when  the  i)Uh  i«  fi>and.  Tho  general  cjivity  can  then  lift 
Hafely  o|ieued  if  neeessary,  gauze  packed  in  tho  wouiul  iu  such  a  wuy 
US  to  form  a  dam  around  the  indammatitry  focu.s,  and  the  pus  ilis- 
eharged  witb(»ut  allowing  it  to  <*nter  the  cavity. 

The  c*Juditiou  of  loc^il  jwiritonitis  or  extrai>eritonenl  al^scesH  filHiui 
the  A]»pendix  is  a[it  to  result  iu  certain  secondary  pathitlogical  condi- 
tions. If  the  iiifecticm  spreads  through  tho  iw^ritoueum  Jind  the  retn> 
peritoneal  cellular  tissue,  extensive  aliscesses  in  this  tissue  are  forniotl, 
wiiich  Mjuy  surrnuatl  the  kidney  or  liver  or  |Hirforat*>  the  diuphrngm 
antl  (»ven  the  Inug.  More  cnuuuonly  a  limited  cellulitis  result**  from 
the  |>enetriitinn  of  tliti  jH^ritoncum  by  the  pus  anteri<»rly.  A  plilebitis 
is  a  very  cotniimn  rtjsult  of  these  abscesses  on  account  of  their  prox- 
imity to  the  moseuterie  veins,  and  may  prcKlucean  hepatic  aliscess  by 
direct  emljolism,  or  general  pyaemia.  Faecal  fistula  oft«n  i^suiia 
from  the  simulUiueous  evacuati<tn  «»f  pus  externally  and  into  the  l»owel. 
These,  however,  have  a  natural  tendency  to  heal  by  cicatricial  con- 
traction aiUiv  a  time.  In  a  case  of  lUchardson's  with  intestinal  olv 
structi4m,  the  free  discharge  fnira  the  tip  of  the  j)erf(>r;ited  appendix 
secured  iu  tho  wound  preHer\*cd  the  ]>atieut's  life  until  the  natural 
course  of  tlie  heces  was  resumc^l  after  almorptlou  of  the  ;idhesions,  and 
then  the  o[M>ning  dosed  H[)ontaneoU8ly. 

The  lidhesious  alnjut  the  bowel  very  fre<|uently  cause  olistruction 
and  this  may  «H*cur  even  during  the  first  st^iges  of  the  disease.  Tho 
olfstniction  may  be  due  b:>  a  fjisteuing  together  of  the  two  limits  of  a 
sharply  l>ent  loop  of  bowel,  or  to  a  Imnd  lying  tlirectly  across  thogiit, 
or  to  a  general  mjitting  t<>gether  of  a  long  section  of  tiie  intestine. 
AVe  may  also  find  a  stricture  of  the  intestine,  either  by  cicatricial  ctm- 
tractiou  of  the  perit^meul  lulhesious,  or  by  a  thickening  and  hyi>er- 
trophy  of  the  intestinal  wall  interiorly,  due  to  the  chronic  infiainmation. 

The  aV)«i*esses  have  l»eeu  kuowu  to  0|>eu  into  the  urinary  bladder, 
the  ureters,  or  the  gall  bladder.  They  have  been  known  to  |>enetrato 
into  the  hi|>-joint  (Bryant)  and  even  to  form  a  communication  with 
the  iutemal  iliac  artery  aa  in  cases  rei»orteil  by  Powell  Jind  Bull.     la 
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these  cuHes  deutli  did  uot  take  pliice  by  heiuorrbuge^  ultlif>ugh  in 
PoweU*H  cn»e  considerable  blocnl  wan  found  in  tlie  ca^'um.  Death  b^" 
iulerual  hemorrhage  <H?curred  in  one  ca8e  (Stediuuu]  being  eaused  by 
the  oj>ening  of  one  of  the  arteries  (»f  the  sigmoid  flexure  a^  the  nliHceHS 
]>erfomted  that  i>ortiou  of  the  bowel.  An  extrai>eritoneal  aliek-eas 
may  extend  upwanlw  tnwardH  the  li\'er  and  then  first  jierfonite  into 
the  general  periUmeal  tuivity,  giving  the  detvptive  a|tj»ejirumH^  of  a 
I »erit< initio  l>euiuning  in  the  up]»er  |>art  of  the  caAity.  When  al^Kcesses 
have  occurred  around  the  liver,  it  has  1>een  note<l  that  the  Bulifitance 
of  the  latter  organ  Jias  been  ennled  t<j  a  depth  of  2  cm. 

Ab  to  the  fre<|uency  of  apiteudicitin,  KrauHsold  and  Toft  have  aa- 
sumt^  that  it  must  occur  in  one-thinl  of  nW  individuals,  Ix^eause  they 
BUpiMwed  they  fnund  tniws  of  it  in  tlie  shape  of  adljesions  at  the  post- 
niorteui  exaniinntion.  Kelyuaok,  however,  thinks  that  the  ai»]mreut 
adhesions  in  many  of  these  cases  are  simply  normal  variations  in  the 
|>eriton('al  ivl.Uious  of  the  organ  and  do  not  rejii'eaent  intlaramation. 
He  l»elieves  that  Iljiusoljoff's  estimate*  (»f  12  i«*r  <'ent.  or  less  is  nearer 
the  trutli.  His  opinion  is  furtlier  Ixjrne  out  by  the  fact  that  Fei-guson 
found  evidences  of  previous  api>eudicitis  in  <mly  3.J  |km'  cent,  of  the 
*2(X)  cases  he  examined,  and  Finkelstein  found  them  in  onl\  7  \mr  cent. 
(Sonneu}»urg) .  We  may  c<»mbine  the  tigtires  of  Bounuess  and  Grawitz, 
amounting  to  134  cases  of  |)erforative  |K*ri(ouitis,  of  which  3C  |>or  cent, 
were  due  to  typhoid  ulcers,  '2(1  j»er  cent,  to  ap]>endicitis,  and  11*  |)er 
cent,  c^ach  to  ulcer  of  the  stomach  and  tul>erculous  intestinal  ulcers, 
showing  that  after  all  api>endicitis  is  uot  resiMiusible  for  much  more 
than  t>ne-fouith  of  the  cases  of  i^eritonitia,  even  if  we  exclude  tlio^e 
due  to  the  diseases  of  the  female  genitals. 

According  to  nearly  all  authors,  appendicitis  is  more  common  in 
uifu  than  in  womi-n.  Fowler  combinrs  r>43  cases  from  various  authors 
and  finds  that  W*  ]»er  cent,  are  men  and  2t*  \*er  cent,  women.  Richard- 
son had  a  slightly  dilTerent  ex|ierience,  for  in  his  IHl  cases  he  had 
130  mal»'s  and  "il  females.  Einhoni  goes  so  far  as  to  state  that  lliere 
is  no  iliircrciice  in  the  freiiuency  ttf  the  sexes,  but  he  is  alone  in  hold- 
ing this  opinion. 

According  to  Fity.  the  age  in  228  eusea  uf  np^xnidicitis  ia  roeoitled 
as  follows : 
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CURTIS— DISEASES  OF  THE  PEIUTONEUM. 


The  age  of  tbe  youDgf^st  paiieut  was  20  luoutbs,  thai  of  the  oldest 
78  ypars.  173  ciwert.  76  i>er  cent,  of  the  eutire  Hflt,  were  uuder  the  a«e 
of  30  years,  aud  nearly  50  {ier  cout.  were  under  the  a^e  ^f  20  years. 

Of  181  c-ases  reiKirted  by  liifhardsou,  130  were  males  aud  61 
females.     The  ages  of  the^^e  patients  were; 
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Symphtntf. 

The  onset  of  the  att^iek  may  l»o  gradual,  but  it  is  more  commonly 
sudden.  In  Siime  cases  thei*^  may  be  no  sympt<)m8  at  all.  The 
clinicral  varieties  eorn^siMjud  to  thoHO  alreiidy  deMcribed  under  tlie 
hejid  of  rj«K'ftI  Peritoiiitis.  In  the  gradual  eases  there  is  a  slowly  iu- 
creaniug  tenilt'iui^s  in  the  ii('tghlH)rhood  of  the  appi^ndix,  some  [min 
suppc»sed  to  be  colie,  ami  a  gradually  iucreuHiiig  fever  and  uffecliou  of 
the  health.  In  the  sudden  eifcse.s,  a  |>ei*Hou  iu  ]>erfeet  health  will  be 
seized  by  intense  pain,  which  may  bo  referred  to  any  part  of  the  nl»- 
domeu  other  thau  thf^  region  of  the  appeuilix,  and  most  fre<|uently  to 
the  umbilicus  or  epigastrium;  and  he  may  fall  at  once  into  C(illa|>se 
frnm  which  he  never  reeovei-s.  Thin  Hudtleu  imset  may  take  phice 
while  the  patient  is  (piiet  iu  lK>d  at  night,  although  it  is  more  common- 
ly the  result  of  Home  muscidar  effort.  Iu  other  eases  the  )>atient  may 
l»e  going  about  his  ordinary  work  aud  f*H»ling  simply  a  little  leHs  vig- 
omus  thau  usual,  with  possibly  a  little  loss  of  ap]M>tite  or  strength, 
suffering,  as  lie  Hupposes,  only  from  malaria  era  slight  cold,  and  yet 
carrying  with  him  au  absceHs  of  conHJderable  si^e.  rven  cimtaiuing  a 
very  fetid  pus.  Such  individuals  air  in  especial  danger  l^e<'ause  of 
the  septic  alisorption  which  has  already  taken  place,  although  not 
yet  apparent,  aud  which  may  suddenly  overwhelm  them. 

However  acute  the  onset,  the  symptoms  may  sulwide,  resulting  in 
the  formation  of  an  aliscesa  only,  or  tliey  may  go  on  to  a  general  |»en- 
t^mitis  or  septicjenua. 

In  cases  iu  which  an  altsceHH  forms,  the  Kympttnns  lire  those  of 
local  {leritonitis  iu  general.     Pain  may  be  slight  or  very  iuteD.S6  at 
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the  l^eKinuiu^.  It  may  be  referred  to  any  portiou  of  the  alxloiueQ  auil 
I»erhA|iH  \H  luore  frequeuUy  reft^rred  to  iLn  anihilicuA  than  to  any  other 
l»urt.  The  tii-st  attack  of  pain  may  Hubnide  completely  and  may  not 
rptuni  until  inueh  later  iu  the  dmeaHe,  or  it  may  continue  with  oven 
severity,  or  may  diBap[>ear  and  return  iu  i>aroxy8m8.  Some  cases 
will  \v^  markpd  hy  vomiting  at  the  l)eginning,  and  this  may  coulimie 
throughout.  In  other  oases,  after  a  single  lit  of  vomiting,  the  8ymi>- 
tom  will  lie  in  aljcyance  nutil  general  {^ritonitia  has  aet  in. 

The  temi)erature  in  the  average  case  is  apt  to  lie  quite  high  at  first, 
101',  103"  or  even  1(^5%  but  it  is  a  very  uncertain  guide,  for  iu  many 
cases  it  will  remain  low  throughout,  and  that  even  in  cases  which 
cannot  Ix^  included  under  the  gcuend  term  peritoneal  He]»ticii']nia. 

The  pulse  rate  is  generally  high,  and  tltis  is  the  best  guide  to  the 
|)atient'a  condition,  although  it  cannot  be  entirely  trusted.  Just  as 
some  cases  have  been  known  in  which,  even  with  a  long  c<iurse,  the 
temjterature  has  never  risen  alM)ve  99  ,  so  the  pulse  has  remaimHl 
fairly  full,  soft,  and  with  only  80  or  90  liejits  to  the  minute  in  cases 
which  were  really  dying  with  septic  |>oisouing. 

A  chill  is  seldom  ftmnd,  although  in  some  cases  it  will  mark  the 
first  api>earanc«  of  suppuration  in  a  slowly  forming  abscess. 

It  is  therefore  evident  that  the  general  8ym])toma  are  t<^tally  unre- 
liable, and  the  diagnosis  must,  as  a  rule,  lie  made  (nmi  the  Uk&\  signs, 
the  most  imi>ortaut  of  which  is  local  teudemess.  This  will  l>e  present 
from  the  earliest  time  iu  the  disease,  and  McBumey  has  claimed  that 
it  will  l)e  limited  to  a  very  small  area;  the  pressure  of  the  |M»int  of 
one  finger  detecting  one  spot  which  is  more  tender  than  all  the  rest, 
situate<l  fmni  one  and  ontvhalf  to  two  inches  from  the  anterior  sui»e- 
rior  spine  oi  the  ileum  on  a  line  drawn  towards  th»*  undiilicus.  Dthei's 
inmtest  the  value  of  this  indication.  It  is  cf^rtainly  true  tliat  the  {Miint 
of  greatest  tenderness  is  not  infret^uently  found  in  other  iwrts  of  the 
alnlomen,  but  in  the  majority  of  cases  examineil  lN*fon'  thr  alisc4*ss 
is  too  large  it  will  Im  found  very  near  the  McBurney  point.  Deaver 
has  noted  thrf*e  castas  in  which  the  great^wt  t«Mid(»rness  was  elsewhere, 
Fowler  and  many  other  writers  have  also  reiKirt4Hl  some.  On  the 
other  hand,  even  when  the  greiitest  tenderness  is  at  the  McBurney 
]>oint,  the  disease  may  not  be  ap|>endicitis,  for  there  are  cases  on 
n»cord  in  which  an  ovarian  al)scess  (Lange),  cholecystitis  iFowler),  or 
some  oUier  condition  has  producetl  the  local  tenderness.  It  has  Ih^d 
Bnp|>os«Ml  that  the  situation  of  the  McBurney  |>oint  indicated  theliase 
of  the  ap|»endiK,  but  Sohiillor  has  shown  that  the  latter  corresponds 
with  a  |>oiut  on  a  line  from  the  middle  of  Pou]iart*s  ligament  to  the 
umbilicus,  at  the  junction  nf  the  middle  and  lower  third.  Bryant,  as 
we  have  stateil,  has  demonstrated  that  the  variations  in'the  position  of 
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tlio  origiu  of  tbn  apiientlix  from  tlio  ciecura  are  nlight  aud  could  M  be 
iucluiUHl  uudor  tlie  tip  of  tlio  finger,  in  B]>ite  of  the  vuriuble  jKisitiou 
of  the  i»rf;au.  It  irt  r*'»is<tUiili!o  to  Hiipposo  that  tlie  ^^rontest  tender- 
UPHH  will  be  Hituatptl  at  the  poiut  of  gr^att-st  indaTuniation,  aud  if  the 
iiiHautinatidU  K^  at  tlio  tip  nf  tin*  ap|ioiidix,  (»iio  wmdd  ratli*»r  P\iK?ct 
the  teudenifSH  to  bo  imnv  iiiarktHl  there  ihau  at  Ha  bawe.  McBumey 
hiiMsolf  (4ninm  that  thn  fa^udomosH  is  nitimtod  at  tbo  bas^  of  tho  ar>- 
p<^Dilix.  and  that  it  in  fouiid  in  itn  limited  form  only  in  tlie  oarHest 
BtiigeH  of  i\ut  diseaso  iM^fort*  an  ab8r<'.sK  of  any  ni/if  han  fi>rm('d.  If  a 
large  alwceHH  ia  ]>ro8ent,  the  \^\ui  of  tendernesH  may  l>e  curried  ti) 
sionie  other  part — for  inHtanoe,  in  Home  naHen  it  haH  Imh^^u  f4)unil  in  tlie 
rectniu. 

The  next  important  HJgu  \»  the  teuflion  of  tho  alxhauiiial  miiHolen. 
This  we  have  already  dealt  with  ho  fully  in  speaking  «»f  hx-jd  perito- 
nitis tliat  ue  need  not  dwt'H  upon  it  liere.  The  teuHion  will  U»  most 
marked  in  the  right  rectus  innsele,  and  a  contrast  can  l»e  obUiined  to 
it  by  aHccrtaining  the  teuHion  of  the  left  ret^tua.  Tliis  symptom  may, 
however,  be  alweut. 

DnlnesH  on  percuHsion  is  a  very  uncertain  Higu,  being  often  daa 
not  to  the  iM'tiial  pr+^seuce  (if  jms  in  the  aixhnneu,  but  to  the  tilliug-up 
of  the  adherent  coils  of  intestine  with  ftecal  mutter.  In  some  casea 
dulne^H  iias  l^een  obsenetl  aud  lias  then  disapjiearod  on  account  of 
the  developing  of  gas  in  the  alwcesH,  giving  a  tymjianitic  note  on  per- 
cussion. It  will  readily  be  understiMxI  that  a  loop  of  lN)wei  contain- 
ing gas  might  lie  over  the  almcess  aud  wimld  affect  the  percussion  note. 

The  presence  of  a  tumor  is  also  an  unci'rtjiin  sign,  iHM'anse  it  tran 
so  very  seldom  l»o  diMiinnstrated.  owing  t*.>  tho  gr«*at  tendermws  and 
teuBiou  of  the  alMlomiiial  mnsch^H.  In  the  early  st-iges,  when  small, 
it  can  itnly  Im»  recognized  when  the  |>atieut  is  under  an  amisthetic,  and 
often  not  then.  Care  must  be  tuken,  in  e^uimining  for  ii  tumor,  not  to 
exert  too  much  fon^e,  for  there  is  great  danger  of  rupturing  the  ab- 
s<H'SH,  as  in  the  cases  reported  bv  Morris  aiiil  Daniel.  An  an»*stlietic 
should  never  be  given  merely  {a*  ascertain  if  an  abscess  is  present,  for 
the  exanuner  is  then  deprived  of  his  l»est  warning — the  pain  felt  by 
the  ]taiieut — unless  indee<l,  tlio  surgeon  is  ready  to  prot^e«Ml  at  once 
with  the  o|jenktiou  and  so  neutralize ^any  damage  which  may  Ix*  done. 
Tlie  presence  of  a  tumor  is  rather  reassuring  than  otherwise,  l)eoause, 
should  a  sudden  ]»erforation  t*ike  plm-e  into  the  free  peritoneal  cavity, 
there  will  l>e  no  tumor  present.  The  existence  of  a  tumor  indicat*^ 
adhesiouH  as  well  aa  (lus. 

Some  authorities  have  laid  great  stress  nfvjn  the  necessity  for  a 
ntctal  examination,  but  the  maJTfrity  of  surgeons  have  found  it  of  little 
Talne.     It  ii^  true  that  in  ueglecteil  cases  with  large  abscesses  the  latter 
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can  be  felt  in  the  rectnu,  nnd  of  eciurne  if  the  appeudix  hangH  into  tlie 
pelviH  itH  iutiatued  uxtreuiity  or  au  absceHs  iu  itri  uei^LUirhcxHl  vmM 
be  ret'<>j»in/fd  l»v  thin  monuH  wheu  uothin^  ciuilil  \)e  UAi  from  ali<»ve. 
But  this  coiubiimtiuD  of  ciicunistauces  apj>eai*8  U>  bo  rare,  at  lojwt  in 
the  United  States.  It  may,  liowever,  l>e  laid  down  as  a  general  rule 
that  a  rectal  exannnjitioii  Hhonld  1m»  made  lM'fnr»«  tlu^  oiHTutinii  is  pf»r- 
foriiKMl— pn*ferid>ly  by  K<»iue  one  else  than  the  oiteratiug  surj^eiiu,  in 
order  to  preserve  hii4  asei>Kirt. 

Diatjnonta, 

The  ordinary  casea  of  apjieudicitiH  are  eanily  recognized,  but  in 

some  the  diai^iiusis  niay  l*e  ditticxdt»tn  account  <>!  a  respinbhwice  to 
various  conditi<»us  by  reiwou  of  thi»  liisiory  of  diarrhcea  or  coiiMtipa- 
tiou,  the  attacks  of  pain,  the  tumor  formed,  Uie  liM*a]  tension  and  teu- 
dcrneHH,  the  general  jteritouitiM  which  Honiptinies  doveh^ps  without 
any  Ux'al  signs,  and  the  tleiion  of  the  tliigh.  The  ditttculty  is  espe- 
cially marked  if  the  attiick  oljaerveil  be  tlie  first.  It  most  be  reraem- 
Ijered  also  that  in  ai>pendioitis  the  pain  may  l»e  iu  some  nunsual  situ- 
ation, as  iu  a  case  rt'pitrted  by  Richardson  in  which  it  was  refomnl  to 
the  Bpleeii,  although  the  vermiform  ap|>6ndix  and  the  alwcess  alxmt  it 
lay  iu  the  usual  situation  in  the  right  iliac  fossa.  Iu  doubtful  cases 
the  presence  of  pus  can  l>e  ascertained  by  the  use  of  the  asjiiniting 
needle,  but  this  metliinl  of  examination  is  full  of  danger  and  is  uueer- 
tain.  If  the  needle  should  travpi>»e  a  j>i>rtinn  of  the  healthy  peritoneal 
cavity,  and  then  enter  the  altscess,  it  might  e^isil\  withdraw  pus  from 
the  latter  and  distribute  it  in  the  genend  i>eritoneum.  Again,  the 
ueeilloin  i.>erf<»rating  the  ImiwcI  might  make  ii  wouTid  which  wuuld  nut 
ch^se  at  once  an»l  might  aihtw  f.Tcjd  extravasation.  The  writ**r  has 
<*ollect«Hl  aconsidendile  nnndM*r  of  such  accidents  following  the  use  of 
the  nee<lle.  Many  cases  are  on  recru'd  in  which  the  n^sults  obbiined 
by  aHpirati<»n  have  proveil  ti>  Ix*  untrustworthy.  Not  onI\  mnv  the 
nee4lle  be  too  fine  to  ailmit  the  passage  of  thick  pus,  but  Weir  repm-ta 
a  cane  in  whi4*h  the  ni*4Hl1e  pansrxl  through  oue-hulf  an  inch  i»f  the 
cavity  of  the  alisi^eas,  ami  wtLS  jilungeil  into  Kolid  liver  tissue  l>eyoud 
it  so  that  DO  pus  wn&  obtaine*!,  and  the  needle  was  uUo  withdrawn  so 
rapidly  that  the  i»ua  failwl  to  enter  it  *»n  its  return.  This  mode  of 
exph>ration  is  now  universally  condemned. 

In  chronic  canes  without  tiKi  much  rigidity  of  the  abdominal  wall 
the  metht^l  '>f  i»alfMition  of  the  apfinndix,  so  well  elalMirat4*d  by  I'^le- 
Ixihls.  will  lie  found  U}4eful.  Tht*  [witient  lies  u[M)n  his  back  with  the 
examiner  at  his  side;  the  latter  places  his  right  hand  upon  Ute  pa- 
tient's altdomcn  over  the  right  ni-tus  nnis<'le  opposite  the  anterior 
au|ienor  spine  of  the  ilium,  and  prensing  the  left  hand  u]»ou  the  right 
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8i»  that  uo  force  in  used  by  the  right  baud  and  the  tactile  sense  of  its 
tin^^ers  is  left  nndrnturlx^d,  the  bauds  are  drawn  slowly  ontward>s,  al- 
lowing the  coutentti  of  the  abdomeu  to  slip  from  uudemoath  thpui. 
Tlu*  coils  of  intestiue  can  be  felt  as  they  esoai)e  from  under  thi>.  baud 
as  it  presses  against  the  posterior  abdominal  wall,  and  with  a  little 
imictire  the  ap]>emlix  can  l)e  readily  distiuKuisbed  in  fuvoraldo  cas(» 
even  wheu  not  tliickeued  by  disease.  The  Ijost  guide  to  the  organ, 
when  it  lies  in  a  downward  dii-ection,  is  the  iliac  artery.  It  is  upptl- 
less  to  say  that  caution  must  be  olwerved  in  oxe<rutiug  this  niaua»uvro 
when  there  is  reason  t<i  suppose  that  the  apjwndix  is  Herif)UBly  <liH- 
eosed,  as  a  rupture  could  easily  he  brought  about. 

Although  the  diagnosis  of  ai^j^iendicitiH  may  be  imi>ossible  iu 
these  difficult  cases,  that  is  practically  a  matter  of  litth?  imjiortance, 
Ijecause  nearly  all  of  the  conditions  likely  to  lx>  coufused  with  it  rn- 
*piire  surgical  treatment  by  laparotomy  when  the  symjit'jms  am 
uc*ute;  and  iu  those  in  which  the  symptoms  are  not  acute,  a  delay  of 
a  few  days  will  often  clear  ui>  the  diagnosis. 

We  will  take  u|>,  in  succcHsion,  the  various  couditioas  which  may 
be  coufoundetl  with  appendicitis: 

1.  Lfdhjcstmn^  Some  dige«tive  disturbance  often  precedes  an  at- 
tack of  appendicitis,  such  as  constipati<»n  or  colic  and  diarrhira,  but 
the  symptoms  (jf  indigcHtiim  are  usually  more  rapidly  relievetl  than 
those  of  appendicitis,  the  latter  growing  steadily  worse.  The  eHsen- 
tial  |K>int  is  to  bear  iu  mind  the  possibility  of  aiii>eudicitis  in  any 
case  of  indigestion  marked  by  vomiting  and  jmiu  in  the  upper  jxii'tinn 
of  the  lM»lly,  i-pcollecting  that  the  pain  of  ajipcndicitis  is  often  n^feri*ed 
to  that  part  iu  the  early  stages.  The  ehanicteristie  general  a]»|^^ar- 
ance  of  the  patient,  already  alluded  to,  will  scunetiuiea  give  the  solu- 
tion of  tho  (pu^tiou. 

!i.  Tf/ffhh'/iit  and  imjtnrtum  offivi'eH  in  the  arrttm.  Both  of  these 
conditions  are  very  rare,  and  some  ]>athoh>gists  altogether  deny  the 
existence  of  typhlitis.  McBumey  Jissumes  that  91^  |>er  c«nit.  of  the 
Iierityphliti(!  ab.scesHes  originate  from  the  apjHmdix.  Einhorn  in  4(N.> 
autci]>sies  found  91  j>Gr  cent,  of  this  origin.  Fitz  st^ites  that  (mly  3 
ciiHcs  of  {Mirforation  of  the  C4ecum  an^  on  rf^cord,  but  Hull  has  per- 
fornjeil  laparotomy  for  such  au  ulcer,  and  others  have  lieeu  re|><ii*ted 
within  the  last  ftiw  years.  In  faecal  impaction  of  the  ciecum.  the 
tumor  would  \xi  recognized  by  its  hardneHS  and  dulness  on  [H»rcus- 
sion.  It  is  possible  that  iu  a  tlau  j^ers^m  a  perceptible  denting  of 
the  surface  of  the  tumor  by  the  finger  tips  miglit  Ih»  pnKluccd.* 

3.  Piftmilpinx  on  (he  ritjhl  ftide  is  very  apt  to  be  mifttaken  for  ap- 

*  Till'  writer  bus  obBfrvcd  nti  tipiuLrcnt  tiimnr  fnmiril  by  the  musing  of  n  Upe- 
wonn  111  X\\v  L-:ti.um. 
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pendicitis.  The  dia^osis  must  dei^eud  ti|M>u  the  history  of  uterine 
tnjubleH  uii<l  ou  the  {M^lric  exauiiujitiou.  In  soine'casea  it  may  b«H  itu- 
IKiHsible.  e8i)eciHliy  tm  pyosalpinx  is  ofton  aHS(KMHt<»d  with  a]ii>eudi- 
citiH,  and  uterine  eymptomB  are  al8o  ufteu  fuuud  with  the  latter  dis- 
eiise,  even  if  there  be  no  pyosalpinx.  Fortunately,  as  we  have  seen, 
apl)eudicitis  is  not  bo  common  in  women  an  in  men,  and  yet  it  in  not  so 
raTO  as  to  enable  one  to  count  ou  thia  fact  iu  diagnosis.  It  will  ^^ener- 
ally  be  found  that  the  symptoms  of  peritonitis  are  not  so  acute  wiieu 
it  i»riginiiteH  from  the  j^iehno  organs  as  when  it  is  due  to  a])i>eudicitiH. 
4.  Extru'uferute  jf^yftom'y  and  fpelvic  hvmaktct'lt  have  been  mis- 
taken for  ap|)endieiti8.  In  the  ordinary  cases  the  menstrual  history, 
the  foUupse  which  is  likely  to  tjike  place  when  hemonhage  rncurs 
fri>m  nipturo  of  the  adhesions,  the  absence  of  temi>oniture  as  well  as 
the  less  markecl  rigidity  of  the  abdominal  mtisde^,  and  tlie  situation 
of  the  tumor,  rather  low  down  in  the  |k»lvis,  all  aid  in  the  diagnosis 
of  extni-nteriue  pregnancy.  The  tumor,  as  felt  iu  the  itelvis,  is  much 
firmer  find  more  globular  in  shafie,  standing  off,  as  it  were,  from  the 
I»elvic  wall,  whereas  jieritoueal  effusions  fi)rm  a  rather  soft  tumor  iu 
Douglas'  cul-de-sjic,  without  very  distinct  limits.  If  tlie  chauges  iu 
the  breastii  and  uterus  are  not  marked  and  if  there  be  a  rising 
temiHTature  due  to  infecti(m  of  tlie  hiriiiat*imii  or  to  smne  other 
cause,  the  diagnosiis  may  be  very  dillicult,  as  iu  the  following  case 
recently  obHer^'ed  by  the  writer. 

A  woman  3(*  veal's  of  age,  twice  manned,  liad  a  rat!)er  uncertain 
history  of  moruiug  nausea  and  suppression  of  nicnse«  four  montlis 
previously.  After  that  time  she  meustruated  as  usual.  One  mouth 
ago,  K'^fore  she  wjis  s4M>n,  she  had  a  fainting  sim^II  with  vomiting  and 
Htnere  pain  in  thn  right  side  of  the  altilomen.  She  wjis  very  ill  iu 
ImhI  for  a  week  and  frimi  that  time  sufferetl  from  constipation,  which 
was  a  new  couilition  for  her.  She  then  went  alHiut  but  had  an  attack 
rtf  lt*Hs  inti'iLsity  ovory  we*»k,  and  when  a^lmitUHl  to  tho  hospital  slie 
had  a  U*mpt<rature  of  idiout  1()*i;  tin*  aUloincn  was  dist4*nd(*d,  very 
t**nder,  especially  in  the  right  iliac  region,  and  a  tumor  nenrly  filled 
the  ]ielvis,  n"'Jiching  alm4»st  to  the  undiilicns.  The  right  rrvtus 
rnuHcle  wiw  very  rigid.  The  examination  showed  a  rounde^l  iuu.hs  iu 
Diiuglas'  cul-de-sac,  very  firm  and  distinct  from  the  pelvic  walls. 
There  were  uo  changes  in  the  breasts.  Ijaimmtomy  wa«  done,  a 
largo  liematocele  was  found  ai>|»arently  without  inftx^tion,  and  in  the 
jM'lviH  a  sjw  alwiut  tive  inches  in  diameter  with  walls  iieiirly  lai  inch 
thick.  c<»nt«ining  a  three  or  four  months'  fatus.  The  sue  was  re- 
niove{l,  its  |ve<licle  being  ligated,  and  it  provetl  to  ho  a  tulwd  preg- 
nancy with  rupture  of  tlie  Htu\  The  patient  made*  a  gond  r»H*overy, 
but  the  temperature  fell  very  slowly  ami  ivmaimMl  without  anv 
delinitt^  expluuatiou. 

Similar  cases  have  lieen  rei>orteil  by  Fortiyce  Barker  of  New  York 
and  .\.  Darker  of  Loudon. 
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5.  dholeryatititi,  icith  or  without  almrsM.  In  these  caseB  tbere 
ebould  l>e  a  biKtnry  of  liver  disturbaucoB  nud  the  teiideruens  sbouKl 
coiTeRiH^iul  to  tho  situation  of  iht'  ^iill  hhuUler.  Tliero  might  bo  cu- 
hir^f^niPut  f>f  ihti  liver.  Tin*  tumor  will  l>o  higher  up,  or  if  it  l»e  low 
down,  tho  uiitliuF)  of  tho  diHplaood  livor  eau  be  made  out  by  jH^rcua- 
Himi  above  it.  Thoro  luigltt  l)o  j^all  HtoupH  in  tho  stools  aud  jauudice, 
FowltT  ii'jiorts  two  cases  rem>ujl>liii^,'a[i|ipudicitis,  iu  oueof  whicli  tho 
ML'Burnoy  ]ioiuk  waw  <|iuto  dirttiuct.  Ho  also  reports  a  case  iu  whirli 
a  supi^osed  t'lK^Wystitis  provL'd  to  bo  ap[>eiKlii!iti8.  Tho  character  of 
tlie  tumor  might  l>o  a  guide  to  tho  diagnosis,  f<»r  the  disteiidt'd  gall 
bladder  is  well  limited,  rouud.  and  smooth,  and  if  the  tensi<»u  of  the 
abthmiiual  muscles  wore  not  too  groat,  it  ought  to  1)0  distinguished 
from  tite  irregular,  ill-tU'tinod  mass  accompanying  apiwndicitiH.  The 
\vi*itt>r  has  met  with  two  cji«<»h  iu  which  cholecystitis  sidiuhitecl  u|>- 
peuilicitis,  one  Iwing  a  simple  distended  gall  Madder  with  large  cal- 
culi, lying  Imlow  tho  lovol  of  tlni  uridiilicus,  on  iw.count  of  tho  anterior 
robition  of  the  liver;  t]it>  otiier  wjis  a  lix'^lized  abscess  about  au  iu- 
tiamed  gall  l)lad<ler.  Iu  tho  first  case  operation  wjis  jierformed  under 
the  erroueoiLs  diagnosis,  but  iu  the  second  case  the  correct  tliagnoHia 
was  M6ttle<l  iM^fore  incision. 

fi.  (rdft-stont'  rut'u:  In  this  condition  also  there  will  l»o  tho  pre- 
vious history  of  Hyni|»toms  n^fen'iug  us  to  tho  liver,  such  as  tho  i)ass- 
ing  of  stones,  jaundice,  etc.  There  may  bo  uo  tumor  and  i)ain  is  apt 
t4)  extend  Iwickwards  towards  the  Hcapula.  According  to  Fowler, 
there  is  more  vomiting  in  these  cjises  than  in  ai»pendicitis,  but  the 
writer  would  ipiestion  this  Htjitement. 

7.  Iiii/tt*trv  nf  thr  ijiill  tihuUrr.  It  must  l>c  i*arely  that  this  acci- 
dent could  lead  to  tioufusiou,  but  Fowler  records  a  ca*ie  iu  which  there 
was  no  history  of  injury  owing  to  tlie  patient  having  I >een  dniuk  at 
the  time  it  was  nvi^ived,  ami  diagnosis  Wiw  n<»t  iMiasible. 

H.  K*  itfd  rttf'u'.  In  these  cases  there  will  Im>  renal  and  vesical 
symptoms  and  perhaps  tho  passage  of  gravel.  The  pain,  tt^i,  will  ex- 
tend down  to  the  |>enis  and  the  testit-los  (also  found  in  Jippendioitis) 
and  the  kidney  will  l>e  tender  on  pressure.  Owasirmally  tlieie  will 
be  riH'tnl  tenesmus  and  the  liliMlder  is  likely  to  1m*  irribited,  as  shown 
by  fre<iupnt  mictuntion.  There  Avill  l»o  less  vi^miting  iu  these  chsoh 
than  in  ap]»endii'itis. 

9.  ItitfkfiiHti  ftftfttrncfion.  Probably  this  comlition  is  the  one  most 
freipuMitly  mistaken  for  ap|»endicitis,  or  rirv  vtrKu.  In  iutus8UAce|>- 
ii*»n  there  may  W  a  tumor  in  the  iloiicrecal  region,  but  tho  Kvmpt^nns 
of  this  forfu  are  ho  distinct  as  seldom  to  give  rise  to  error.  The  tumor 
will  \h*  larger,  higlier  up.  and  of  a  distinct  saunage  sliape.  <tf  tough 
cuusisteuco,  doughy  to  tlie  touch,  and  leas  tender;  but  it  should  be 
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uoted  tbut  rectnl  teuesmiis  and  ii  (lts<-hHrge  ret^embliug  the  mucous 
flificliHrgo  uf  iutuHsusceptiou  an*  <>l»scr\(Ml  (K'<*it>ti()imll\  in  apix^ndicitiKt 
UH  ill  !i  riisG  i*ejK3rtod  by  Treves. 

In  jbcnte  iuU'titiual  (j1>8tnictioD  i^eritouitis  will  l»e  ubt^eut  at  fiiht. 
If  a  tumr>r  bo  presont  it  will  be  formed  of  diBtended  coils  of  bowel,  ib 
likely  U}  l>e  sitiuited  elsewhiTM  tliau  iu  Ibo  ri^'ht  iliiK'  fosHa,  and  will 
Ik?  t.uuiHiuitic.  There  will  Ik*  Ickh  jmin.  The  voiuitiuj:  will  \m*  mttve 
severe  than  inaj>i>eudit'iti8,  and  it  may  Ihi  fieual.  The  ]>atieut  will  alHo 
loHe  st^l»n^xtl1  mure  rapidly  in  obstnictinn.  In  snliuoute  (»tirttrui'tiou 
the  coils  of  bowel  will  Im?  hri»u  t»>  move  iu  the  abdomen  and  ausculta- 
tion will  show  active  periHtalsis.  Tym|MiDite8  will  develop  more 
rapidly  tlian  in  ap|>endiritis,  and  tho  ]>jiin  uTid  teudeniesH  will  l^e  Iuhh 
in  pri>]»ortit»n  to  the  tynipanitoH.  The  difticnity  iu  the  diaf;noKi8  gen- 
erally lleM  in  the  fact  that  iuti^tinid  «>liHtruciioD  is  ofteu  asnociated 
with  ap|K^ndicitiH.  and  in  fact  iHcaiiHcd  by  it.  It  may  Ix*  noted  that 
in  Himple  a]»iK>udit'itirt,  although  cou8tii»2itiou  may  be  abnolnte,  \*-t 
gas  will  Iw  passed  |>er  rectum. 

10.  Ttji^hoid  fi'V€i\  Certainly  no  ordinary  ca*4e  f>f  typhoid  frver 
will  bo  miHtaken  for  Hpi»eudicitiH,  and  yet  iu  obscure  cajnes  the  cMTor 
is  not  iufre<|ucDtly  made.  In  typhoid  fever  the  tumor  in  the  iletx'x'cal 
r»^gi<>n  will  l)e  lesH  distinct,  although  it  may  be  pn*8cnt,  and  t^'uder- 
nerts  is  common.  The  eharacteristic  teuiperature,  ilie  eruption,  the 
nervoua  KyuiptomB,  the  coated  tongue  with  red  bonier,  and  the  opi- 
HtaxiH  nhould  Huflice  for  the  diagnoniu  of  typhoiil  fever.  Treves,  bow- 
ever,  re|K)rl.s  neveral  cHHe«  in  which  thin  error  has  l»ecn  made  and 
points  <u]t  that  the  eruption  may  be  dece[>tive  because  b\h^\a  lire  fre- 
rpiontly  seen  ou  the  Hkiu  in  neptic  conditions  like  apitendicitiH.  In  a 
case  <tl»Herved  by  the  writer  neveral  exiM*rience<l  ph>Hician.s  diilVred 
iu  the  diagnosis,  the  patient  having  b>cali/AHl  temleruesH  in  the  right 
iliac  region,  and  un  indistinct  tum<tr  a  little  higher  than  the  ordiuiirv 
tumor  of  apjKMidiritis.  Examination  of  the  cahc  ou  two  HUcceKHtvo 
davH  Hnally  ck^areil  up  the  ditignosiH,  the  tumor  l>eing  evidently  too 
high  fi>r  apiKMiilicitis  and  proving  t<»lio  a  movable  kidney,  thetender- 
ncKK  IkMiig  not  over  the  kidney,  but  below  it,  and  an  eniption  iu  the 
epigafltrinm  settling  the  diagnosis  at  the  second  examination,  the 
patient  really  having  a  iH^ginning  typhoid  with  a  movable  kidney. 

11,  l^tiin'rritftMtM,  and  12.  \riipfnMntH.  For  these  two  conditious 
we  refer  to  the  description  under  the  chmnic  form  of  a]>|M>udiciUH. 
Tt  may  be  not^^l,  however,  that  tul»errulou8  ulcers  of  the  ileum  may 
I>erforate  and  form  idwcesses  in  this  region,  and  also  that  tidNrrculosis 
<»f  the  vermiform  appendix  is  not  so  very  rare. 

13.  Fftttttitif/  h'iimtf,  and  p<»Hsibly  a  ptfonrfihntsis,  or  a  himnr  uj 
the  kidney,  may  be  coofusoil  with  »iii|H*udicitiH.     If  the  kiduey  be  din- 
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plncetl  and  the  ureter  twisted,  the  accumulation  of  urine  way  (lisleiMl 
the  kiduey,  causiug  a  paiuful  tumor  and  prtHsibly  a  rlHO  (»f  teui|>er- 
uturo  if  the  [lelvis  fif  the  kiihioy  lx»  not  entirely  boalthy ;  but  the  diag- 
uttnis  siiould  1k>  reudered  easy  by  the  history  of  the  previous  atlacks, 
the  charactor  of  tho  tintKjr,  tlio  persistence  (if  duluess  on  percuswiou 
in  the  loin,  if  it  be  in  its  usual  place,  and  the  al>sence  of  dnlueMH  at 
that  jHjint  if  the  kidney  be  lower  down,  and  the  hick  of  symptoms  of 
iw^ritouitis.  The  writer  has  observed  one  case  <»f  this  kind  whicli  was 
suppostnl  to  be  api>endicitis,  but  which  was  a  disphiced  kidney  with 
a  twisted  ureter,  the  diaj^nosis  beiu^;  simple  (m  account  of  the  clear 
history  and  the  character  of  the  tunntr. 

14.  PmntJi  ubsct'Ma  is  fre^piently  t^ikeu  for  u  subacute  api>endicitiH, 
but  ilie  diagnosis  may  Ijh  made  by  a  careful  examination  of  tlio  spine, 
which  will  at  least  diflch>se  a  little  rigidity  even  if  uo  deformity  l>e 
yet  |»reseut.  In  the  writer's  experience,  fluctuation  is  much  more 
easily  obtained  in  tliese  cohl  altscesses  wlien  they  aii|iear  in  tlie  iliac 
region  than  in  the  abscess  of  ap|K:^ndicitiH.  It  should  not  l»e  forj^otten 
that  the  sudden  appearance  of  a  psoas  al^scess  may  be  the  tiist  symi)- 
inm  of  disojise  of  the  spine. 

15,  mp-joinf  flitivaftv,  Gibney  has  reported  several  casea  iu  which 
(hcn^  wjia  some  diiliculty  iu  distin^uishinK  1)etween  dist^ase  of  tlte  hi]H 
juiut  and  aljHcess  arisin^j  from  the  ap|>eudix,  and  Bryant  h;w  reiM»rtiHi 
a  case  in  wliicli  such  an  alwi'i^ss  |M'rfonitcd  the  hii>-joint.  In  the  ordi- 
nary cases,  certainly,  tlie  dia^^nosis  wonKl  be  easy,  for  even  if  the 
limb  is  hold  rigidly  Hexed  at  the  hij*,  motion  at  that  joint  in  otlier 
directions  would  be  free,  whicli  would  not  1^  the  case  if  it  re^iUy  were 
diseaseiL 

Ifi.  We  need  hardly  s|>eak  of  the  difference  l)etween  nlmrftot  t^f  the 
ftfiffnifiinal  irtiH  and  appendicitis,  except  to  mention  that  the  two  have 
been  confnunih»d. 

Course  and  PriMfttoisut, 

Tlie  principal  varietieti  tif  apx>eudiciti8  are: 

1.  Those  crises  which  rec4>ver  without  ]>erit<mitiH. 

2.  Tht»HH  whidi  be^in  gradually  and  form  h»cal  abscessee. 

3.  Those  with  severe  t^nset,  more  or  less  quickly  subsiding  and 
forming  an  abscess. 

4.  The  severe  cases,  proceetling  at  once  to  genond   peritonitis. 

5.  The  insidious  casea  without  symptoms  until  sudden  coila|mo 
takes  place. 

it.  Fimdiy,  we  have  the  chronic  cases— relai>sing  appendicitis  and 
roeurrent  apj^endicitiB. 

In  the   iirst  class  (»f  cases— those  which  recover  without  any  true 
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IHTitnuitis — it  M  Hfi  yet  nncerbiin  what  the  true  leBion  i8.  Some  sup- 
pose it  to  be  appendicular  colic,  auJ  ascrilje  it  to  a  contraction  of  the 
ciif  uhkf  muHcuIiir  fibres  which  preveutn  the  return  of  the  fiis-al  con- 
tents; but  it  is  also  [KJHsible  tliat  thoie  iuteune  Hhort  attackn  of 
lutin  are  due  to  teiu]M)rary  contraction  of  the  arti^ry,  which  we  have 
ahowu  to  be  bo  fre<|uently  limited  iu  its  calibre  by  emhirteritis.  In 
Home  caseH  this  uligiit  attack  may  1»e  simply  due  Ut  the  lieniliu^  of  the 
api»eudix,  either  on  account  of  a  very  abort  meaentery  or  by  tJie  a]>- 
l>eudix  becoming  ailhorent  to  the  liowel  at  some  point,  and  l»eiuf( 
drawn  out  of  ita  place  by  the  latter. 

The  second  variety,  iK^^iiiiiiuK  Knulually  and  proj^ressin^  steadily 
to  a  local  abacoAH,  is  the  nimplettt  and  safest  of  these  forms  of  api»eu- 
(liciiis ;  but  yet  it  is  not  to  bo  considered  absolutely  safe  or  "  comfort- 
able," as  it  has  been  tenned  by  acme,  for  even  when  an  aliscess  has 
brou  formeil  autl  is  apparently  well  encapsulated,  general  |HM-itonitis 
may  Im>  suddeuly  set  up.  Thus  iu  a  cjise  occurring  iu  the  hospit-il 
practice  t»f  a  colleague  of  the  writer,  it  was  concluded  at  a  cousiiltatiou 
of  several  8urt;e«>ns  to  delay  oi>eratiou  for  a  few  tlays.  l^p  to  the  time 
set  for  the  oiH-ratiou  the  [latient  had  l)eGU  doin^  |K>rfectly  well,  but 
the  sanieou  was  suffering  from  some  iu<lis position  aud  the  operation 
wjis  {K)Kt|H)ned.  By  an  error  the  onlerly  had  Kiveu  the  man  an  enema 
just  before  the  intended  o|>eratiou,  and  within  a  few  hours  the  ]»atient 
suddenly  went  into  collapse  aud  di(*d.  Evidently  the  enema  hiul 
caused  tlie  rupturo  of  Uie  abscesa  aud  peritoneal  septicflDmia.  Here 
was  Hca^^e  where,  if  ever,  it  seemed  i»erfectly  safe  to  delay,  yet  after 
a  week's  course,  with  all  the  8yrai>tom8  of  i>erfect  encajiHulation,  a 
simple  enema  produced  a  rupture  of  the  abscess. 

On  the  other  hand,  many  ca^es  l)egimun^  with  severe  symptoms 
<iniet  down  within  a  f<*w  hours  and  result  in  the  priKluctioti  of  a  local 
abftcesH.  I*anKe  Iwis  imrticularly  emphasii!pd  the  imiMirtance  of  wait- 
ing in  these  cjisi*»,  showini^  that  if  o|H>rated  upon  at  once,  iu  the  first 
condition  of  collajMw,  death  will  l»e  inevitable,  whereas  if  time  l>e  ^iven 
for  the  a<lhesions  to  form  many  c;iHes  can  l»e  saved.  The  difficulty 
in  the  reco^^nition  of  those  cases  in  which  adhesions  are  j^oiuj^  to  form 
later,  however,  is  very  Kr^ai 

In  those  severe  eases  which  proceed  at  once  to  general  peritonitis, 
when  the  symptoms  set  in  with  collai»8e,  it  is  absolutely  imi>ossible 
to  do  anything  and  o[»eration  only  hiistens  death.  More  favomblo 
are  cases  in  which,  although  the  symptoms  are  severe,  collapse  is  not 
so  marked,  because  tliere  is  either  less  \mn  or  l<:^s  systi>mic  |ioison- 
ing.  It  would  seem  almost  as  if  there  were  a  mixture  of  toxic  ele- 
ments in  tht>  septic  fMtJHonin^,  some  of  ihet^  |K>isons  aflfectinK  the 
heart  and  (jtheru  tlm  heat  centre  (])roduciuK  fever),  and  still  utlieia 
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the  uervous  synteni,  and  that  iu  ditfeient  caneH  these  poiaooH  might 
\ye  present  in  varying  proportions. 

FiiiJillv,  we  have  tho«e  cases  iu  wliit'Ii  the  dineaHe,  without  nn.v 
re.iHon  which  can  be  aHuertained,  siuldi^nlv  taki^H  a  turn  for  the  wor«e. 
The  patient,  formerly  in  good  condition,  rapidly  developn  rolhipMe 
or  s>  mptoiiift  of  ncueral  iieritonitin.  and  dies  in  a  Hhort  time.  Another 
treacherouH  variety  ooniprisos  tluwe  cuHes  iu  which  the  j>ati<*nt  u|>- 
l>ear8  to  be  improving,  the  jmlse  becoming  soft,  reguhtr,  and  hIow,  the 
tem|)onitui*e  g*»iug  down  and  the  ]iaiii  eejisin^^,  and  yet  with  all  these 
signs  of  improvement  tlie  streugtli  fails,  eulla|>H(3  sets  In,  and  death 
follows.  A  sndden  improvement  iu  a  patient*R  condition,  therefore, 
should  always  l>e  vieweil  with  Huspicioii,  unless  it  can  !)e  demonstmted 
that  it  is  due  t*i  the  evacuation  f>f  jius  externally  or  into  the  l>owel. 
The  question  of  proguosis  as  at)*ect<Hl  by  tn<atmeut  will  be  consideretl 
Ih^Iow. 

Tretth/iCfif  timl  HtsnlU. 

The  treatment  of  iicnto  appendicitis  will  vary  according  to  the 
symptoms.  Iu  the  mild  eases  it  will  Ih>  well  U)  apply  some  lociil 
measures,  such  as  the  ice-bag  or  iioultiees,  if  the  latter  1)8  more  agree- 
able to  the  patient.  The  writer's  jierwrnal  ex[Mnieueo  has  l)eeu  io 
favor  of  the  ice-bag  as  \\»  action  seems  to  l>e  more  continuousi 
although  at  tirst  some  patients  t>bji»ct  ti»  the  cold.  Thei*e  is  no  ijues- 
tiou  that  the  api>lio4ititm  <if  tho  ice-bag  will  relieve  pain  and  leanen 
the  hyi)enestliesia,  while  it  does  not  (fbsrure  tho  symptoms  in  the 
same  way  >is  morphine— in  fact,  it  is  niucli  easier  to  i»alpate  the  region 
when  the  par(s  have  l_»ecf>me  thoroughly  cooled  by  the  ice-bag. 

If  morphine  is  employwl,  it  must  bo  given  in  very  small  doses, 
with  the  intention  of  miKlifying  the  pain  without  removing  it  entirely, 
and  of  giving  the  patient  courage  to  l»ear  it.  The  earlier  methoi]  of 
treatment  by  large  doses  ai  i»pium,  given  at  once,  is  t-i*  l»e  avoided, 
liecause  its  use  disguises  the  only  symptoms  which  are  of  any  value 
to  us  in  determining  the  true  condition  of  afraii*s.  If  the  jMiin  is  en- 
tirely relieved  by  morphine,  it  is  impossible  for  the  surgeon  t*»  lifw^r- 
biin  whether  the  discjise  is  progressing  or  not.  and  a  false  security  is 
often  induced  ami  operation  jiostponed  until  it  is  tin*  hit<». 

As  to  the  use  of  pui*gativi»s,  authorities  differ.  It  may  l>e  said, 
in  a  general  way,  that  purgatives  are  (hingerons  even  in  the  enrlieet 
stages.  There  is  no  question  but  that  the  administration  of  purga- 
tives Uuids  to  disHi|iate  the  intlammution,  but  the  violent  peristnlsia 
which  they  set  up  is  liable  t<.»  rui>ture  the  mlhesionH  and  to  spread  the 
infectitm.  priKlucing  just  the  condition  which  we  are  anxious  to  avoid. 
If  anything  be  given  to  move  tlie  bowek,  it  should  be  of  tlio  mildest 
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kind,  Biicb  as  cnlonie]  iu  mixlerate  doseA  and  Kinull  do^4o.^  of  somf^  nf 
tli(*  weaker  saliuea. 

Tho  jwitient  ih  t<i  Iw  kept  uiKin  hiH  back  in  hod  dnrin^;  the  pitdun- 
iiiury  trr^atiuent  and  tho  strictest  qiiiet  enforced.  The  diet  must  be 
as  near  starvation  as  imssihlo,  very  snuill  (|uantitieH  of  milk  or  beef 
tea  only  l)eiuK  allowe<1.  If  imi)rovement  is  nnt  immediate  under  tliis 
treatment,  the  <iiieHti<»u  of  ojienitifm  luuat  he  discuBseil. 

Treves  la  in  favor  of  delay  iuK  ojjerati<»n  for  five  or  six  days,  for  Uje 
renHou  that  tho  mortality  ih  1<*sh  at  that  time  than  at  any  other  {H-rifKl ; 
hnl,  as  has  l>een  well  remarked  hy  Mort*)U  and  MtBurney,  cas<>s 
which  die  after  live  or  six  days  have  begun  U^  die  mueh  earlier,  and  if 
we  are  to  sjive  these  we  must  ojH^rate  earlier  tlmn  the  fifth  or  sixth 
day.  The  uiorbdity  in  a|i|>eudieitlH  is  grcate.st  juHt  at  the  lH>^iunin^, 
becjiuse  this  peritnl  includes  the  sudden  perfnration  cases.  It  is  also 
hij^h  after  the  tii-st  week  when  we  ^;et  the  secondary  results  of  rupture 
of  abscess  or  septicaemia.  The  argument  drawn  from  the  lower 
mortjdity  of  cases  ol>erateil  ui>ou  on  the  fifth  or  sixth  day  is,  to  say 
the  le4ist,  deceptive. 

Fit/  has  demonstrated  tliat  not  only  ^^^^  '^^  V^^  cent,  of  his  cases 
die  in  the  tirst  live  days,  but  in  74  |>er  cent,  of  the  ea&ses  tlie  alxlow- 
iual  pain  becjime  general  and  iu  \)7  per  cent,  tympanites  develo|>ed  iu 
the  same  iK?ri<Hl,  showing  that  general  iK'ritonitis  had  alreiuly  set  in 
at  that  time  even  in  the  cases  which  livetl  a  little  longer,  iudicAting 
tliat  ofioralion  must  \x^  dttne  withiu  tlio  first  five  or  oven  three  thiys  in 
onler  U^  oht^iiu  a  l)etter  mortality  rate. 

Bonneuburg  claims  that  there  is  always  ]>us  from  the  moment  of 
|>erforation.  There  is  no  «inesti(m  as  to  the  ailvantage  of  waiting  f<»r 
a  well  encapsulated  aliset^ss  to  form  if  one  were  «mly  certain  that  tlie 
encaiisulation  would  take  fdace.  It  is  true  that  the  ailhesions  during 
the  first  forty -cMght  bourn  are  very  slight  and  easily  brfiken  down,  but 
we  have  no  means  of  distiu^niHhing  l»etween  those  ciises  in  which 
strong  fibrinous  atlhenions  will  be  forme<l  and  those  in  whicli  ailhe- 
sions  will  remain  rather  soft  throughout,  subjecting  the  p>atient  to  the 
rouHtant  danger  <»f  a  spreading  or  geueral  |N>rit4)nitiH. 

Aceoj'ding  to  McBumey,  80  i»er  cent,  of  the  cases  not  treated  by 
oi»eratinn  rtvover.  Biddi  statt^s  Llial  ia  7/213  cases  of  apiN^ndicltis 
collected  l)y  himsrlf  and  other  Swi.»is  physicians,  47(5  o|ierations  were 
jierformed.  Of  tho  remainder,  not  oi>enited  ui>on,  8.8  per  asnU  diwi, 
whilM  1>1,2  i»«»r  cent,  recovered,  *2<1  per  cent,  of  the  latter  having  re- 
la|»ses.  Tlie  figunm  in  Hawkins'  serit^s  of  cast^,  tnvited  in  L»unluu 
at  a  time  when  oi>erations  were  done  only  in  cases  of  well-developed 
abscess,  show  that  in  every  7  cnses  />  rt^covered  without  o|K'ration,  1 
develo^KHl  localizt^-d  alwoeas  which  demanded  oi>eration,  1  deveIo|>e<l 
Vol.  Vlll-ao 
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goueral  peritonitis  anJ  tlied.  This  is  what  might  be  called  an  over- 
whelming mortality.  In  oi>erating  very  early,  as  urged  by  MclJarue^, 
the  mortality  is  certainly  far  less,  Ixicause  wo  eiin  prolwbly  wivo  tA\  of 
the  cases  which  would  develoi>  localized  aljscesscs  suitable  for  lata 
incision,  and  also  a  certain  number  of  those  abscess  cases  which 
uuder  the  delaye<l  operation  died  of  septic  com]>lications;  and  in 
addition  to  these  we  can  save  at  least  a  considerable  proportion  of 
tliose  cases  which  develop  general  peritonitis  at  the  very  beginning 
and  which  are  otherwise  iuevitably  lost.  It  is  evident,  then*fon^  that 
Pepi^r  is  in  error  in  his  statement  that  tlio  mortality  would  bo  in- 
creased ten  times  by  a  general  determination  to  oiiemte  earlv.  The 
only  methotl  by  which  any  considerable  number  of  cases  of  general  i>eri- 
timitis  can  l»e  mived  is  l)y  making  it  the  rule  to  oj>erate  on  all  cases  with 
the  very  first  symptoms,  forwhen  the  i>eritoniti8  gives  symptoms  it  is 
already  too  lat«  to  save  the  patient.  It  is  true  that  early  operations 
present  certain  daugei-s,  but  hardly  equal  to  the  extent  of  the  danger  in 
waiting,  because  the  latter  inevitably  condemns  about  one-seventh  of 
all  cases  of  appendicitis  to  deaths  a  mortality  which  any  grjtxl  snrg»»4jn 
would  certainly  not  approximate.  In  estimating  the  question  of  the 
time  for  the  oi>eration,  we  must  disregard  the  actual  day  of  the  flis- 
ease.  As  Jacobi  has  said,  the  or>eration  should  be  timely,  not  neces- 
sarily early.  In  other  words,  the  oj>enitir>n  may  be  posti>onf»tl  when- 
ever the  surgeon  feels  reasonably  sure  that  he  has  a  case  which  will 
recover  without  oi>eration  or  in  which  a  h»cAli//Hl  aliscess  will  f«>mi. 
The  numlier  of  cases  do  ]Kj6t[>oned  will  dej^eud  u[>on  the  diagnostic 
power  of  the  physician  and  surgeon,  but  in  any  case  it  cannot  be  verjr 
large. 

In  a  genera]  way  the  indications  f*»r  o|ienitions  may  l)o  expressed 
as  follows: 

1.  We  must  op(?rate  whenever  the  symptoms  of  suppuration  or 
perforation  are  very  dear,  provided  only  that  tlie  ]iaticut's  strength 
will  l)e  etjual  to  the  ojMjration. 

2.  When  such  a  complete  colla])Be  is  present  from  the  first  that 
o|»eratiou  would  bo  evidently  fatiil,  it  must  bo  either  given  up  or  jKwt- 
poned  until  some  reaction  has  been  brought  alK>ut. 

3.  Whenever  a  case  which  has  been  doing  fairly  well,  with  moder- 
ate symptoms,  sutldeuly  grows  worse,  either  by  a  rise  of  temperature, 
a  new  attack  of  pain,  vomiting,  or  distention  of  the  alxloroen,  an  im- 
mediate oiteration  should  l>e  undertaken.  Especially  must  cases  with 
a  low  tem[>erature  and  slow  pulse  rate  be  followed  with  suspicion.  A 
steadily  rising  temperature  and  pulse  rate  also  indicate  the  necomity 
for  ojieration.  One  of  the  best  guides  for  operation  will  l>e  found  in 
the  expression  of  the  patient's  face  and  his  attitude,  and  the  exiieri- 
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enoecl  snrKPon  will  he  ahio  in  mako  a  clin^^nnHiH  aud  dpi-ide  tho  pmj;- 
iiOHirt  l>v  tlifso  siguH,  hardly  Ut  be  do8crihed,  hut  evident  enough  to 
his  prnctiHed  eye. 

OjHj'ofton. — We  do  not  intend,  in  thin  place,  to  ko  into  the  teoh- 
ui(|ue  of  the  operation  for  api»endicitis,  but  a  few  remarkH  are  neres- 
Siiry. 

When  operation  is  iM?rfornied  very  early  a  small  incision  will 
answer  for  tho  i-emovid  of  on  appendix  with  slif^ht  aduosi<.>us,  but  it 
should  not  l»o  tcx>  small  for  the  surf'eon  to  insp<H't  the  organ  and  to 
detennine  whether  there  is  any  abscess  in  tho  ueighl>orho<H],  us  gen- 
end  i>eriti)neiil  infec-tion  miglit  e^isily  result  if  sueh  an  abscess  were 
inc^iutiously  oi>ened.  Tho  incision  rex-ommended  by  McBurney  is 
excellent  for  this  imr)K«t\  the  fibres  of  the  external  oblique  l^'ing 
separated  in  the  line  of  their  course  and  being  retrnct^xl,  the  fibres  of 
the  iutt^rnal  oblique  art;  sepamtiul  as  they  run  in  the  opp^wsite  direc- 
tion, and  thus  access  to  the  niKlonien  is  gained.  Suture  of  the  inci- 
sion, if  no  pus  is  found,  is  i)erfectly  jHiasible,  antl  if  the  McBurney 
method  l>e  followe^l  the  abdomen  is  not  weidcened  in  the  least.  In 
the  aliscess  c^oses  the  incision  should  bo  placed  over  the  tumor.  If 
the  hitt*«r  is  low  down  im  incision  just  abovo  Poupart^s  ligament  is 
Ijcst,  similar  to  that  first  recommended  by  Parker.  If  the  tumor  is 
farther  inwai'ds,  tho  l>est  incision  is  one  through  the  rectus,  near  its 
(mter  edge.  This  is  preferable  to  tlie  incision  directly  at  the  edge 
of  that  muscle  usually  recommended,  for  it  gives  a  broader  surfnce 
for  api>osition.  A  vertical  incision  so  placed*  its  centre  being  at 
the  intereection  of  this  line  with  one  drawn  from  the  mi<ldle  of  Pou- 
[>art*s  ligament  to  the  umbilicus,  lies  directly  over  the  base  of  the 
ap]iendix,  while  itn  lower  angle  enables  the  surgeon  to  explore  the 
]>elvi8  if  that  should  be  necessary. 

While  titiuu'i  surgeons  recommend  the  removal  of  the  vermiform 
apiiondix  in  every  cjise  of  sup]>uration,  in  order  to  avoid  the  forma- 
tion of  fistubi  ami  tlie  p(Kssibility  of  n*eurr<Mice,  the  genend  opinion 
is  that  the  oporutiim  should  not  Ixi  carried  so  far  unless  the  condi- 
tions are]M^rfrctl\  favorable.  If  the  api>eudix  cjui  Im*  easily  removr«b 
it  should  1h>  tjiken  out,  ligah^l  at  its  Itase,  and  the  ] peritoneum  sutured 
over  the  stump,  but  it  is  foolish  to  risk  the  patient's  life,  in  tho 
search  for  tho  api>endix,  by  shoi'k  from  unduly  prolonging  the  oper- 
ation, or  by  breaking  down  protective  adliesiona  and  setting  up  a 
genend  |H?ritonitts. 

Wlien  pi>ritoniti8  is  present,  the  same  right  lateral  incision  may 
be  employe<1,  as  it  enables  the  surgeon  to  ins|iect  and  remove  the  ap- 
pendix at  the  same  time  that  he  can  obtain  full  <N^ntrnl  of  tlio  entiro 
abilominal  cavity,  bv  extending  tlie  incision  a  li 
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When  this  lateral  incision  has  been  used,  it  will  often  be  found 
expedient  to  make  a  small  median  incision  just  above  the  symphysis 
pubis  in  order  to  insert  a  drain  in  the  j)elvis.  Many  sui^eons,  viith 
whom  the  writer  agrees,  believe  also  in  introducing  drains  through 
the  loin  on  each  side.  The  fluid  in  the  i>eritoneum,  whether  serum 
or  pus,  should  be  allowed  to  escape  and  should  be  thoroughly  dried 
out  with  sponges.  Adhesions  should  be  broken  down  in  all  direc- 
tions in  order  to  evacuate  encapsulated  collections  and  then  irrigation 
of  the  cavity  done  with  normal  salt  solution.  The  solution  should 
be  ht)t  in  order  to  avoid  shock.  Shock  must  also  be  avoided  by  keej»- 
ing  the  body  well  covered  and  having  the  room  heated,  si>ending  as 
little  time  an  possible  in  the  operatiim  (for  which  good  assistants  and 
other  facilities  are  an  absolute  necessity),  and  avoiding  prolai)se  of 
the  Ijowel.  Li  24  cases  of  this  character,  McBumey  obtained  14  re- 
coveries. Abl)e  reports  8  recoveries  in  7  cases  and  the  writer  can 
claim  2  recoveries  in  the  only  4  cases  o|>erated  on  early  enough  to 
give  them  any  chance  oi  success. 

Chmnir  Appeudwitis. 

Relapsing  appendicitis  is  a  chronic  form  in  which  the  symptoms 
never  entirely  cease  and  yet  diminish  at  intervals,  so  that  the  i)atient 
is  able  more  or  less  to  resume  his  usual  life.  The  term  recurrent 
appendicitis  should  l>e  reserved  for  those  cases  in  which  the  symj)- 
toms  entirely  disai»pear  so  that  the  patient  is  perfectly  well  for  a 
greater  or  less  length  of  time.  In  the  rela])sing  form  the  patient  is 
never  entirely  well,  Vmt  has  exa(M.^rbation8  during  wliich  the  old 
symptoms  return.  These  cjihcs  often  result  in  months  of  invalidism 
and,  altlumgh  a  sp<tntanoou8  cure  is  possible  by  careful  medical  treat- 
ment, it  is  so  uncei'tjiiu,  at  least  as  to  th(»  time  necessary  to  se<nire  it, 
that  an  operation  is  often  decidedly  indicated. 

In  the  nilapsiug  oases,  usually  the  only  symjjtoms  which  are  i>er- 
sisteut  between  the  exacerbations  are  the  pain  and  tenderness  in  tlie 
region  of  the  verniifonn  and  the  local  tumor.  The  tumor  appeal's  to 
vary  in  size,  and  possibly  may  be  increased  in  some  cases  by  inflam- 
matory products  which  are  discharged  into  the  bowel,  but  m<n'e  prob- 
ably thes(>  clianges  are  due  to  the  collecting  of  fjeces  in  the  intestine 
at  the  ])oint  of  intlammaticm.  It  is  questionable  whether  operation 
is  indicated  merely  by  the  presence  of  the  tumor  or  by  pain  alone, 
but  the  combination  of  the  two  is  a  strong  reason  for  interference,  and 
whenever  the  history  is  somewhat  vague  so  that  it  is  difficult  to  make 
a  distinction  between  aj)j>endicitis  and  neoi)lasms,  o])eration  should 
by  all  means  be  undertjiken.  The  diagnosis  of  tliese  cases  is  not 
always  easy,  the  conditions  with  which  chronic  api>endicitis  is  most 
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likely  to  be  coufuBcd  being  neoplasm  of  some  form,  tuberculous  iu- 
iLimmatiou  of  the  bowel,  ^a)I-Ktoue  colic,  and  roual  colic.  The  two 
latter  cau  be  cliffereutiated  by  a  careful  cousideration  of  the  symp- 
t*»nm  origiiirttinK  from  the  liver  or  kiiluey.  The  f^euenil  condition 
may  j;ive  a  clew  to  the  tuberculous  lesions,  but  there  is  no  decisive 
]>oint  of  (Ha^uosiH  in  the  early  staj^PH  of  nonphisin  Ix'tweeii  that  CfMidi- 
tivm  nufl  np]»eudi('iti8 — nnless  it  Im  thi*  ubsi»iico  iu  cases  of  tuiaor 
of  any  history  of  an  acute  attack  like  appendicitis.  In  fact,  localized 
nlmcesAes  are  not  uncommon  in  the  Inter  stages  of  malif^ant  disenae 
of  the  IkiwpI. 

In  any  cas*^  of  relar»siuf;  apiieudicitis  the  usual  medical  m**aMure8 
must  1k3  ^'iven  a  thnrou^h  test  l»eforo  n|M>ration  is  thought  of.  Treves 
i-ecommends  the  use  of  intestinal  antiseptics,  such  as  siihil.  Beynnd 
that  the  diet  is  to !»  r€*gnhd<^il  with  great  care  and  oi»rn-air  exercise 
is  to  1x3  encouraged  if  the  patient  is  able,  to  1h>  up  and  al>out.  Tho 
bowels  must  bo  kept  oi>eu  witli  hixatives.  and  massage  of  the  iliao 
region  will  bo  found  useful,  ]>rovi(kil  it  ia  carefully  done  and  that 

■  there  is  no  evidence  of  a  chr<»nic  alwcess, 
The  li^ious  in  tliese  aises  are  (piite  various,  the  most  common 
l»eiug  adhoHiouA  of  some  form,  tlie  result  of  previous  attacks  of  iu- 
ilanunatiou,  which  have  left  the  organ  bent  and  adherent  and  in  a 
p*>Hition  interfering  with  its  circulati*m  or  with  ita  internal  calibre. 
H  Kext  to  tltese  iu  fretpiency  are  small  abscosses  in  tJie  neighlnjrhood 
"of  the  organ  very  strongly  em*a{iHuhit4M].  Sometimes  the  diDicidty  is 
not  so  much  the  interference  with  the  functions  of  the  ap|>endix  aa 
tliut  the  ap]K-ndix  itself  or  the  adhesions  alniut  it  cause  chronic  iuteft- 
tiual  obstruction,  m'ting  like  iKinds,  or  the  trouble  may  come  simply 
from  the  mass  of  iuHammatory  adhesitms  about  the  organ.  In  some 
cascM  a  v<»ry  hard  faxyil  concif^tinn  may  cause  tlio  athicks.     In  some 

teases  wi^  Unil  au  empyema,  the  ap|»endix  being  full  of  pus,  and  nearly 
or  ipiitc  shut  off  by  a  stricture  or  by  a  twist,  so  that  it  cau  with 
diilicuUy  empty  itself  into  the  Iwwel.    In  other  cases,  like  one  ol»served 

*by  tho  writer,  there  may  be  merely  cystic  dilatation  of  the  oiyan. 
The  ap|»endix  may  be  entirely  surrounded  by  omentum  or  buried 
iu  deUHO  adhesions.     In  some  of  these  cjLses  the  sniidl  abscesses  will 

»  lie  found  litnitc^l  by  omentid  adhesions,  audaltlumgh  usually  ailhereut 
to  the  altdominal  wall  they  may  lie  ap|Mireutly  movable  in  the  ab- 
dominal cavity  under  the  examining  hand. 

The  mortality  of  the  ois^riition  for  n^lapsiug  appendicitis  is  alight. 
Some  of  the  operations  are  very  eai*y.  others  an*  <|uite  dilVicult.  The 
mortality  in  over  -W)  casi's  coIliH'ti^l  liy  Hull  vtixs  only  2  |»er  tvnt.,  but 
'  ^  estimates  it  t>  be  in  reality  about  o  per  cent.,  which  a]>i>earH  to  be 
>lerably  near  the  truth. 
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Recurrent  Appendicitis, 

lu  the  recurrent  cases  one  can  never  say  that  eacb  attack  mil  not 
be  the  \\vAi,  and  therefore  it  is  le.sH  easy  to  aUviso  oporation  thuu  iu 
the  relapHiug  form,  unless  the  attacks  are  very  freijueut  or  of  iucreiiA- 
inK  severity.  It  is  tliflicult  if  not  iaii>o9sible  to  stjite  the  inogurwis 
of  any  attack,  for  it  is  never  safe  to  tloi>oml  upon  the  history  of  the 
preceding  ones,  as  attacks  of  great  severity  may  occur  in  cases  iu 
whicli  previously  they  liad  always  been  light.  On  the  other  hand, 
tlie  tirst  attack  may  Iw  the  most  severe.  Oi»erations  iu  this  form  of 
tlin  clisoaHe  are  not  generally  recommended,  and  yet  if  the  flymi»t4mifl 
(pain,  constipation)  are  sufHciently  severe  t*)  wanant  the  slight  risk 
of  au  operation,  and  certainly  if  a  tender  or  thickened  api)endix  can 
be  felt,  it  would  soem  justifiable  to  remove  the  organ.  Some  of  tht\se 
0|)eration8  are  very  oitsy,  iiud  others  may  Im  very  difficult,  and  it 
should  lie  noted  that  the  character  of  the  symptoms  gives  no  clew  as 
t<:>  the  amount  of  lulhesions  and  the  difficulty  <»f  the  removal  of  the 
organ. 

Perforation  of  the  Stomach  and  iNTDmNK. 

Prr/onttion  of  the  Stomnck, 

Perforation  of  the  stomach  may  bo  the  result  of  traumatism,  of 
round  ulcer,  or  of  malignant  disejise.  In  the  traumatic  form  the  rup- 
luro  may  bo  produced  iu  nire  cases  by  dist^iution  ol  the  organ  with 
either  ft)od  or  gas.  It  is  usually  the  result  of  cnutusiou  of  the  alxlo- 
meu  with  hiceratiim  t)f  the  coats  of  the  shunat^h  as  they  are  croshisi 
against  the  s]iiue.  Tmumatic  rupture  may  lie  protlnced  by  very 
slight  cauHfw.  particuhirly  if  there  should  bf^  an  old  uhrer  in  the  or- 
gan, closotl  by  adhesions  or  almost  i>oi'f<mited.  Even  in  health  a 
child  has  l)een  known  to  sulTer  from  rupture  of  the  stomach  simply 
from  stum)»liug  and  falling  against  the  edge  of  a  step  in  going  up- 
stiirs.  The  prognosis  in  these  injuries  is  Ijetter  thim  that  for  similar 
injuries  of  the  intestines,  probably  because  the  coutentn  of  th©  stom- 
ach are  less  irritjiting  to  the  i)eritoneum,  and  yet  general  iieritouitis 
with  a  fatal  result  is  the  nde. 

Bimnd  ulc^r  of  the  stomach,  which  causes  the  moat  fre<pient  per- 
foration of  the  organ,  according  t4->  Nolte  and  Ewald,  occurs  alMiut  the 
greater  curvature  iu  54  per  cent.,  at  the  pylorus  in  32  per  cent-,  and 
on  the  anterior  wall  in  only  7  per  c<?nt.  It  <x!cni'8  on  the  i)ost*mor 
wall  iu  5  per  rent,  and  at  the  canlia  in  2  jmr  cent.  Welch  has  shown 
thjit  fatjil  |>erronition  takes  phu-e  in  fi")  \ior  cent.  (>f  the  cason  of  round 
nicer.    Nearly  all  of  the  cases  operated  u|K)n  have  had  an  ulcer  on 
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the  anterior  wall  near  the  lesser  curvature.  In  the  cases  collected  by 
Weir  43  were  on  the  anterior  wall,  11  *ju  the  potjterior  whU,  and  6  on 
the  lesser  curvature,  but  of  those  on  the  anterior  wall  it  was  Htated 
in  two-fifths  tlmt  the  ulcer  was  situated  near  the  U'hhl'Y  curvature. 
Gould  has  shown  that  although  so  few  ulcers  are  found  oti  tin*  ante- 
rior wall.  85  f)er  cent,  of  tliem  i)erforate.  and  this  may  reconcile  the 
two  Bota  of  Htatisties. 

In  cases  of  round  ulcer  a  history  of  stomach  disturbance  will  pre- 
cede the  i>erforatiou.  This  may  amount  (mly  to  a  slight  imli^ieHtion, 
but  as  a  rule  thi^  symjitoms  will  tN^usist  of  severe  pain,  ag^jravated  by 
taking  food,  vomiting;.  an<l  often  hn'matemesis.  Weir  and  FtMite  have 
collected  78  CAses,  in  37  x>er  cent,  of  which  there  were  distinct  symjv 
toms  of  ulcer.  In  55  i)ercent.  there  were  onlv  vai^e  s>mptomH  of 
sinmach  indif^estiou,  and  in  8  |>er  cent,  the  course  liad  been  so  insid- 
ious that  there  luul  1>een  no  svmptoms  whatever,  and  the  diagnosis 
could  not  be  made.  Brinton  states  that  twotliirds  of  the  cases  of 
round  ulcer  occur  in  women.  In  Weir*8  cases  of  laparotomy  for  this 
condition,  however,  five-sixths  of  the  cases  were  females.  The  aver- 
age age  of  the  women  in  Weir's  series  was  25  years.  Only  one- 
fourth  of  the  ca.ses  were  over  tliat  age.  Of  the  males,  tlie  average 
wjiH  30  yetars,  and  only  one-fourth  of  the  cases  were  under  40  years. 

\Micn  an  ulcer  ])erfoi'ateH  slowly,  adhesions  form  <»n  the  outside  of 
the  stomach,  which  thicken  the  base  of  the  ulcer  by  attaching  the 
stoiiiai'h  to  the  omentum  so  timt  a  considerable  hollow  may  1»e  formed 
by  the  ulceration  without  oi)ening  the  general  i»eritoneal  cavity.  The 
colon  and  small  intej^tine  are  occasionally  connected  with  the  stomach 
l»y  ulceration.  More  frequently  localized  abscesses  are  formed  after 
adhesion  to  the  spleen  or  the  liver.  If  the  a<lhesioiis  do  not  form 
rapidly  enough,  general  peritonitis  results.  The  symptoms  of  per- 
foration into  the  general  i>eritoneal  cavity  are  pain  in  the  e]figastrium, 
often  extending  over  the  entire  alxlomen  at  first,  and  occasionally  felt 
low  down  in  the  right  iliac  fossa.  Collaifse  follows  the  pain  and  the 
result  may  be  death  witliin  a  few  hours.  More  frequently  the  f>atient 
remits.  It  is  the  general  opinion  that  vomiting  is  absent  in  cjises  of 
peritonitis  due  to  perforation  of  the  stomach,  but  Stmve  has  shown 
tliat  it  is  present  in  two-thinls  of  the  cases,  l>eiug  absent  only  when 
thei*e  is  a  large  opening.  A  very  important  symptom,  if  present,  is 
the  Ifws  of  dulness  on  j^ercussion  over  the  liver  owing  to  the  falling 
away  of  that  organ  fn^m  the  alxlominal  wall.  This  has  already  been 
discussed  elsewhere.  The  ordinary  symptoms  of  peritonitis  then 
follow  or  the  cjwes  may  nm  an  nsidious  course  without  symptoms. 

Weir  jtoints  out  that  in  some  casw*  a  tumor  may  be  pn'sent  if  the 
ulcer  be  an  old  one  and  the  walla  of  the  stomach  be  mnch  thickened. 
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or  if  that  organ  be  held  to  the  alxlominal  wall  bv  adhesious.  The 
diagnosis  is  sometimes  verv  Jiflioult  if  no  symphMUS  of  previous 
sioiuach  difficnlty  are  to  bo  had.  lu  bome  cases  the  vomiting  of 
blood,  which  lias  been  present  in  the  previous  history,  may  stop 
whon  perforation  has  hikou  plaw*.  Rigidity  of  the  al)domiual  nins- 
oloH  will  be  m*>re  marked  ou  thf  left  side  in  these  cases,  in  contm-dis- 
tiuotion  to  |>orit4initis  in  the  neighborhood  of  the  gall  bhulder  or  tlie 
ap|>endix.  Iiitc8iin:d  olHtinictiou  may  ofU'n  lx>  pre.sout,  but  tlu*  dijtg* 
nittiirt  fn)m  true  int*»«tiu;d  olistniction  eau  very  ('iisily  bo  made  by  the 
fmual  vomiting  of  the  latter.  One  case  is  on  record  showing  that  i\ 
Miinpl*^  neuralgia  of  the  Ktoinaeh  may  eause  Hymptonis  of  |»erforation- 
Tiiis  ease  was  one  in  which  laparotomy  had  Ix-eu  [lerformed  f*»r  i»er- 
ftinitifin  of  the  stomach.  A  few  chiys  later  a  similar  attack  of  ]uun 
(xvurretl  an<l  the  surgerm  reojteneil  the  alxlomen,  fenring  that  ani*tlj<^r 
ulcer  hiul  i)erfitrated.  Nothing  was  found  and  the  patient  mmie  a 
gooit  recovery,  although  a  few  days  later  a  third  att;u-k  of  pain  took 
pLice  and  wjis  <piieted  by  morphine. 

The  conrHo  of  the  disease,  when  i)erforation  has  occurred,  Ib 
usually  stejulily  downwards.  The  results  of  the  i>erforation  will  l» 
either  a  local  or  a  general  i>eritouitis.  In  the  ft»rmer  cjvse  an  abscess 
may  l>e  formetl  and  this  will  be  intraiMM'itoneal  or  extraperitoueiil 
according  to  the  situati<m  of  the  i>erforation.  The  extnki>eritoueal 
cjises  naturjilly  give  the  l>08t  progiu-jsis.  Besides  tlie  cases  of  general 
peritonitis,  wo  liave  those  of  peritoneal  sepsis  in  which  tiie  {tatient  is 
overwhelmeil  by  septic  i»oisouing  before  any  inflammation  of  the  i>eri- 
t*>nitiH  can  l>e  set  up.  The  prognosin  of  the  disejise  usually  de]»eudfl 
upon  the  (lue.sCiou  of  operation.  Panser  hjw*  c^llticted  10  casi's  of 
Hup|>osed  i-ecoveries  without  ojwnition.  According  to  Barling.  95  j>eT 
rent,  of  tlie  cjises  die.  In  those  which  have  Iven  report<Hl  as  recover- 
ies the  diagnosis  is  not  bi\voud  (luestion.  Weir  shows  that  wheu  the 
operation  wjis  done  witliin  twidve  hours,  as  was  the  case  in  23  cases, 
only  39  per  cent,  diecl.  Fmm  twelve  to  twenty-four  houi-s  elapsed  in 
17  cases,  and  7U  i»er  cent.  dii*d;  and  over  twenty-four  liours  ela|»setl 
in  IVI  tjases,  and  87  ijer  cent.  died.  It  is  therefore  evident  that  o|»er- 
ation  must  l>e  immeiliate  if  go(»d  results  are  to  bo  obt^iinetl.  The 
operation  consists  in  a  laparotomy  done  by  a  meiliiui  incision  aUtve 
the  umbilicus.  If  the  ]K>rforation  cannot  1h^  found  at  once,  a  trans- 
verse incisitui  on  the  right  (»r  left  should  I >e  addt*d  in  order  ti>  give 
l»etter  access  t<»  the  ftiirts. 

Perforation  of  cancer  of  the  stomach  in  malignant  disease  is  rare, 
but  West  Itas  reported  a  case  in  which  a  sudilen  nijiture  of  the  stom- 
ach throngli  a  cancemus  ulcer  ^u^cumHl  in  a  woman  tifty-six  years  of 
age  without  injury  or  over-exertion.    The  diaguoais  in  such  a  caae 
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cau  be  made  b>  the  liistory  auil  by  the  existem'e  of  a  tainnr.  Generul 
j>eritouiti8  is  rare  iu  tLene  cases,  altbougli  abBceeaes  are  i-iceasioiuxlly 
found  in  connection  with  them. 

Ulcer  of  the  Duodenum. 

Thin  rare  diseoae  HhouUl  be  ehis&itied  with  ulcer  of  the  stomach. 
Althim^h  Ljitham  iu  8,1**2  iiofit-morteuw,  iucludint^  110  cases  of  per- 
fomtiou  of  the  intestine,  found  cudy  TJ  ciwes  in  wliich  the  perforation 
to<ik  plat^ein  thedu<xleuniu,  10  cjiscs  of  hipiirotoiuy  for  tliis  t'iiiwliti<»n 
have  l)een  phicc*<l  un  record  within  the  hwt  six  years.  Of  Ljithani'M  12 
ruHos,  1()  were  men;  of  KelyuJU'k'rt  (i  i-aHcs,  alt  wen*  men;  ami  of  th«» 
9  canes  collected  by  Weir  and  F<K>te.  -S  were  men.  Adding  to  \\'eir'n 
Hcries  ceitain  other  cjim^,  we  obtjkin  a  tohd  of  16  t*aHeH,  <jf  which  all 
but  *2  were  iu  men.  This  is  a  curinus  coutrast  ti»  the  i»rnj>ortiou  of 
tlie  sexes  with  regard  to  ulcer  of  the  stiiiujich  aud  is  imjiortjiut  jjnu^ti- 
cally  on  account  of  the  diagnosis.  The  8ym|>toms  of  ulcer  oi  the 
duf  Hlenuni  aro  similar  t<»  thost*  of  idcer  of  the  stoma^'h,  tlie  only  ditVer- 
ence  being  that  vomiting  is  less  marked  aud  that  pain  after  eating 
occurs  two  to  four  hourn  later.  The  symptoms  may  lie  very  marked 
or  the  patient  u\t\\  \m^  entirely  without  symptoms  except  sliglit  <tcca- 
sional  attacks  of  pain.  Strong  healthy-looking  yoang  men  who  Imve 
complained  of  nothing  previously  have  been  suddeuly  seized  with  a 
general  iieritonitis.  set  up  by  i>erforation  of  tliese  ulcei*s.  The  avei^ 
»ige  ag^  of  the  patients  is  foHy-two,  many  l»eing  from  twenty  in  thirty 
years  of  age.  The  diagnosis  of  the  situation  of  the  iierforation  is  im- 
possible unless  the  history  giveii  the  clew,  the  peritckuitis  in  these 
cases  having  been  generally  supjx)sed  to  l»e  due  to  ulcer  of  the  stom- 
ach, or  up|Mmdicitis,  or  even  leml  coliu.  In  the  male>  when  (lerfo- 
ration  of  the  stomach  is  sus|tecte<l  and  not  found,  the  duiHlonuni 
shfrnld  always  be  exjiiniuctl.  Shiehl  einpliasi>u»s  tlie  hick  r»f  fa-cal 
odor  of  the  pus  in  these  cases.  This  characteristic  of  the  fluid  would 
of  course  also  hold  gisxl  for  ]N*rfonitioii  of  the  stomach. 

Perfttt'oiton  of  Uu;  Hound  in  Tiffthoul  Fever. 

The  not  uncommon  occurrence  of  perforation  of  an  ul(*er  in  the 
cimrse  of  a  typhoid  fever  is  invariably  followed  by  |»eril<mitis.  n.sunlly 
of  a  genend  character  aud  almost  invariably  terminating  fatally. 

The  KtfwjttouiM  are  those  of  |N>ritoui(is  developing  sntldenly  in  the 
course  of  an  ordimtry  typhoid  fever.  As  a  rule  it  ^Kvurs  cjuite  late  in 
the  disease  wlien  the  patient  is  exhausted  by  the  proces.s  and  the  cul- 
hipse  therefore  is  all  the  more  severe.  In  some  cases,  Iiowever,  es- 
pecially the  so-calleil  ambulant  eaH<*8,  the  patient  may  l>e  in  a  fair 
cuuditiuu.     Such  cases  of   perforation  may  recover  under  medical 
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trefttment,  hut  do  so  very  rarely.  The  (luestion  of  operation  hj 
often  beeu  discussed,  but  the  weakness  of  the  patient  is  almost  pro- 
liihitory.  It  is  also  uot  very  eaay  to  find  the  seat  of  the  perff»ratiou, 
although  generally  this  takes  place  in  the  lower  part  of  the  ileum 
and  in  the  MeighlK)rhcK>d  of  the  cjpcum. 

The  di'ujnoaiii  is  made  by  the  syniiitouas  of  suddenly  developing 
peritonitis.  In  one  instance  a  peculiar  gurgle  was  hoard  at  the  seat 
of  the  perforation,  caused  by  the  passing  in  and  out  of  gas  and  tluid 
with  i^espiratiou,  as  demonstrated  at  the  autopsy. 

There  is  great  diffiimlty  in  estimating  the  prognosis  because  of  tJm 
possibility  of  errors  in  diiignosis  unless  operation  has  beeu  done;  hut 
eveu  taking  the  most  lil>eral  view  of  the  case,  the  prognosis  without 
operation  is  almost  absolutely  fatal. 

Treatment. — A  certain  number  of  patients  have  l^eeu  subjected  fc[> 
laparotomy,  and  after  carefully  sifting  out  those  of  uncertain  diaguoHis, 
seventeen  cases  remain  on  record,  in  tliree  of  which  a  cure  was 
obtained  (AblxO-  For  the  present  we  may  say  that  the  iudituitious 
are  to  perform  an  operation  if  there  is  no  great  collapse,  or  if  the 
]>atient  reacts  fairly  well  from  it  and  there  is  hope  that  his  strength 
will  suffice  for  recovery. 

PERrroxms  OnioiNATiNa  from  the  Fescale  Genttai^, 

Pelvic  peritonitis  was  first  properly  described  by  Bemutz  in  1857, 
Previous  to  that  time  these  cases  bad  been  supposed  to  be  inflamma- 
tion of  the  cellular  tissue  and  were  therefore  all  included  in  the  title 
])elvic  cellulitis,  hut  since  then  it  has  gradually  become  evident  tliat 
Cellulitis  is  quite  rare  and  that  all  of  the  cases  of  {>elvic  inflammation 
are  entirely  limited  to  the  peritoneum  or  are  at  least  accomi>anied  by 
peritonitis. 

Over  one-half  of  all  women  have  signs  of  jirevious  peritonitis  in  the 
8hai)e  of  adhesions  in  the  x^elvis ;  this  i  ncludes  those  of  all  ages,  marrieil 
or  single.  The  most  usual  route  of  the  infection  is  tlirough  the  tulies, 
from  a  pyosalfiiux  originating  either  in  an  ordinary  endometritis,  in 
gonorrhtual  infection,  or  in  puerperal  septic  processes.  The  j>uor- 
peral  infection  may,  however,  also  reach  the  peritoneum  directly 
through  the  uterine  wall,  as  already  dewTibed  in  considering  the  bac- 
teriology of  peritonitis.  Tliis  septic  infection  is  more  common  in 
al>ortion  than  in  natural  labor.  When  pyosalpinx  alreiuly  exists,  au 
attack  of  peritonitis  may  be  brought  on  by  the  menstrual  tlow,  by 
wotting  the  feet,  by  falls  on  the  hutt<K'ks,  and  also  V>y  pelvic  examina- 
tions or  operations.  We  may  distinguish  three  forms  of  this  fn^rito- 
nitis:  the  acute,  the  subacut4i,  and  the  chronic.  In  the  acut<»  form 
there  will  be  intense  pain  iu  the  pelvis,  a  chill,  an  anxious  espressiou 
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of  the  face,  a  teini)erature  usually*  moderate  but  occasionally  reachio);; 
10^"  F.,  and  a  jiiilso  tluead.v  aud  frenjueut,  altbougb  in  some  atses 
it  may  lie  slow  and  feeble.  Constiputinu  (»r  iliarrlia?a  may  bo  pres- 
ent. Defecation  aud  micturition  are  apt  to  be  [>ainful  on  account  of 
tliG  moveniont  of  the  inflamed  i)eritoueum.  Some  tympanitic  de- 
veh^prt  in  the  lower  |wirt  of  tlie  alnlomen  with  gnmt  i>elvic  tender- 
neflH.  The  tliigliH  may  1)0  drawn  np,  the  patient  lyin^  flat  on  the 
liack  aud  fearing;  every  movement.  It  is  very  common  to  have  metror- 
rhagia. Nausea  and  vomiting  may  be  marked.  In  very  bml  cases 
the  local  wymptoma  may  be  obacnre;  the  patient  sufferinK  from  peri- 
t<^)neal  septicRMnia,  aa  shown  by  low  temperature*  rapid  feeble  pulse, 
an<l  even  collapse. 

The  changes  in  the  peritoneum  in  these  cases  are  those  of  adhesive 
l>eritonitis,  but  pus  often  forms  in  the  later  atjifc^s.  The  dnratioti  of 
tlio  attack  is  uncertain,  being  never  less  than  four  or  iive  weeks,  even 
if  it  end  in  resolutiou  later.  Relapses  are  very  common,  and  they 
may  be  ascriljetl  to  fresh  infection  by  leakage  from  the  tubes.  The 
alwcesaes  which  form  may  erajity  into  the  bowel,  the  vagina,  or  the 
bhuider,  or  externally,  the  most  fre^iuent  evacuation  probably  being 
into  the  l>owel.  If  they  are  prolongetl  in  their  course,  pyieraia  may 
l)e  set  up  which  will  Ixi  shown  by  a  catarrhal  indammation  of  the 
bowels  with  the  formation  of  ulcers  or  by  a  purulent  brtjiichrtpnen- 
mouia.  The  subacute  f(»rm  may  show  no  pain  aud  no  fever.  Slight 
Icnderness,  which  may  only  be  felt  on  examination,  and  fre<|uent  mic- 
turition may  be  tlie  sole  symptoms,  the  patient  going  about  as  usual. 

lu  the  chronic  form,  the  symptoms  may  be  very  slight  or  uiiMler- 
ately  severe,  or  they  may  be  very  acute  at  the  beginning;  otherwise 
they  roHemble  the  previous  forms.  General  ]>eritonitis  may  start  fn>m 
any  of  these  varieties,  naturally  being  the  most  common  in  the  acute 
form.  The  local  symptoms  in  all  of  these  forms  an*,  fixation  of  the 
uterus,  tenderness  aud  swelling  of  the  a]>{tendages,  the  tiiV)C8  l»eing 
either  simply  thickened  (sonietimes  three  or  ftmr  times  the  thickness 
of  their  walls)  or  they  may  Iw  distended  into  sacs  containing  jms. 
One  will  usujilly  lie  felt  in  Douglas*  cul-ile-sac,  and  the  other  on  one 
side  of  the  uterus. 

In  the  tihffnfMiiti  the  main  point  is  to  prove  the  existence  of  pywui]- 
pinx,  which  with  the  symptoms  just  mentioned  will  establish  the 
diagnosis  of  pelvic  peritonitis,  for  a  pure  pelvic  cellulitis  is  so  niro 
tliat  it  need  seldom  Im*  considered.  The  diagnosis  from  i»e!vic  ha^ma- 
tocele  is  not  always  easy,  but  well-marked  cases  of  the  latter  will 
show  shock  and  anfemia  from  loss  of  blofKl.  pain  from  the  pn-ssur** 
of  the  blood  upon  the  surrounding  parU,  vomiting,  and  usually  a 
tumor  which  can  be  felt  above  the  brim  uf  the  pelvis. 
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The  prognosis  depends  uijon  the  severity'  of  the  infection  wid  tlie 
extent  of  the  inflammation.  The  peritonitis  may  end  by  resolution, 
uud  if  the  original  tubal  disease  is  not  very  serious  that  tube  may  i-e- 
cover  and  the  patient  remain  well ;  but  in  case  of  great  alteration  of 
the  tubal  structures,  the  probability  is  that  the  patient  will  be  i>er- 
maneutly  invalided  by  the  tendency  to  constant  recurrence  of  the 
peritoneal  inflammation. 

The  trvafment  of  pelvic  jjeritonitis  resolves  itself  into  the  treat- 
ment of  the  i)yosalpinx  from  which  it  almost  invaiiably  arises.  If 
the  pyoiialpiux  can  be  cured  by  h)CAl  measures  and  general  medical 
troiitment  the  peritonitis  will  seldom  need  further  attention.  If  the 
pyosalpiux  re<iuiro  operation,  this  must  be  delayed  until  the  acute 
stage  of  the  x>eritoniti8  has  passed.  Only  in  cases  in  which  a  geuenil 
I>erit(>uitis  exists  already  or  is  threatened,  is  an  immediate  operation 
to  be  attempted.  If  abscesses  form,  they  may  bo  treated  by  simple 
incision  and  di'ainage  if  the  patient's  condition  is  such  tis  not  to  allow 
a  more  thorougli  operation,  but  the  tubes  should  be  removed  if  ikw- 
sible  by  the  vagina  or  by  a  lai)arotomy  above.  Pelvic  i>eritonitis 
cannot  be  cured  without  suppressing  the  cause  of  it,  the  inflamed 
tube. 

Piierjteral  Peritonitis, 

Puerperal  peritonitis,  or,  as  it  is  often  termed,  puerj^eral  fever 
with  i)eritoniti9,  may  be  eitlior  Im^al  or  general  in  its  symptoms.  It 
ap|)ears  about  three  da\s  after  ljilK)r,  rarely  after  the  fifth  day.  In 
some  cuHOM  infecticm  takes  phice  Ijofore  labor,  and  the  inflammation 
may  (k^cuv  iiainodiately  after  dolivory .  TIio  iuflammatitm  begins  with 
a  sovom  chill,  wliich  may  last  for  hcmis.  The  temperature  rises  from 
10.']  to  105  ,  ranging  murh  higher  than  in  pelvic  cellulitis  from  a  simi- 
lar iufoction.  The  pulse  ri^'u■heH  110  or  140  j)or  minute,  but  in  some 
cases  the  slow  ]»ulse  which  is  the  rule  after  hibor  continues,  being 
only  from  50  to  70  in  the  minute  eviMi  when  the  t«'m])erature  is  1(*4  . 
Th(*  gt^neral  syini>toms  will  be  occasional  vomiting  (not  very  com- 
mon), headache,  insomnia,  and  sweating.  There  will  be  tympanites, 
great  i)ain  in  tho  ]»elvis  at  the  onset,  which  is  followed  hitor  by 
tenderness.  Tlie  bowels  will  be  c<msti])ated  and  oc(Nasionally  diar- 
rhcea  develops,  in  the  He])tic  cases  ])articularly.  There  may  be 
fre(iuent  urination,  owing  to  the  inflammation  of  the  ]>eritoueal  coat 
of  the  bladder.  Seventy  per  cent,  of  the  cases  end  in  tl»e  lii*st  week, 
20  per  cent,  in  the  second  week,  and  10  p*»r  cent,  last  longer  (Lusk). 
If  resolution  takes  place  the  symptoms  may  end  in  crisis  and  there 
may  be  marked  collai>s(s  from  which,  however,  the  ])atient  can  gener- 
ally be  roused  by  stimulation.     If  an  abscess  form,  it  may  discharge 
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externnllv  nuder  Poupiirt's  lignmoutj  or  in  the  rectiiin,  vagiun,  or 
hLuMoi*.  In  some  cases  the  iliMeose  H]>remlH  and  becoines  geu^nil. 
lu  this  cveut  the  severe  chill  may  Im?  jireHcnt  or  alj»cut,  Imt  the  pjiiu 
is  ver^'  iuteuse  aud  is  felt  over  the  whole  ahdonieu,  Ixiiug  tearing  iu 
character,  coiisiniit,  or  i>tkrf>!cy8maL  The  tympanites  may  be  ex- 
treme. The  vomiting,  at  tirwt  greeu,  Mill  later  heoume  almowt  fieoal, 
the  cituteuta  of  the  upiier  [mrt  of  the  Itowel  l)(*iDg  t  vacimted.  Home- 
times  coustipatioD  will  l»e  present  and  s<»metiiu6B  diarrhoen.  The 
t<*mi>enitnre  will  rise  to  104  c»r  H*n  and  tlie  pulse  rewli  V2^^  h>  IfiO, 
being  hard,  teuse,  and  wir\.  Thrrc  may  t>r  may  U'»l  Iw  Hwtatiug. 
As  recovery  l>ogiim  a  tumor  will  U^  felt  in  the  abdomen,  made  up  nf 
the  adheivnt  Imwel,  and  exudaU^  may  1h>  euohw'd  lietwi^n  tlje  ^'oils. 
I)oiiglaH'  cul-de-sai;  will  l>e  felt  bulging  dnwnwards  iu  the  polvic  ex- 
amiuatiou.  In  these  forms  of  iveritouitis,  ahH>,  sejitica'mia  may  sud- 
tlenly  develop  with  a  chill,  high  teinp4'rature,  and  small  btit  rajiid 
pulse.  TynipHuiteH  ap{K>iii-H,  l»ut  without  tenderueHs,  the  tongue 
remaining  clcuiu,  sweatiug  aud  ejiistjixis  Miming  on,  and  deliriiuu  or 
somnolence  early  setting  iu.  Before  the  |>atieut  Itecomos  delirious, 
she  is  generally  iudiHereut  to  her  surrouudlugs.  Death  may  take 
place  in  from  two  to  twenty -one  days. 

Medical  traifitn'tif  lu»s  lieeu  tlie  nile  in  these  c-ases  of  puer|»eral 
Iieritiuiitis,  but  IVmilly  has  succcede<l  in  saving  one  or  two  jiatients 
by  Liparotomy.  The  feeble  omtbtion  of  these  patients  and  the  fact 
that  the  i>eritonitis  is  very  ofteu  *»ne  without  exudate,  aud  further, 
the  fat*t  that  the  syrapt^ims  are  due  to  the  foul  condition  of  the  uterus, 
causing  also  a  general  septi(*>pmio  infection,  make  tlie  prognosis  nf 
operati<jn  in  thtise  cases  by  far  less  favorable  than  in  ordinary  {leri- 
ttmitis. 

SrBrHREMC   AllSCEHS. 

Subphrenic  abscess  is  a  form  of  hwal  jjeritonitis  which  has  only 
rec^ently  tieen  pro|>er]y  studieil  from  the  cliuicAl  side,  aUliough  it  has 
long  It4*eu  olwerved  in  autopsies.  The  al)sc(*sses  arise  frtmi  varitms 
eauK^^H.  most  freipioutly  from  a  in'rforatiug  ulcer  of  th"  sttuiiach  or 
tluodenum,  aud  next  from  the  appendix,  fn)m  altscess  i»f  the  kidneys, 
aud  less  often  from  chole<'ystitis,  |»erft»ratiou  of  the  int^^stine  else- 
where, or  eveu  suppuratit>u  iu  the  i»elvis  (Ma\dl)-  They  lia\<'  Iwen 
traceil  to  every  oi*g<^u  of  the  alnlomen,  even  the  i>aucreas  has  at  hist 
furnished  one  example.  These  aljscesseo  are  iuiraiieritoneal  in  a 
hirgt*  majority  of  cjistv*.  ExtraperiUmeal  abscesses  an?  not  apt  to  bo 
■  so  clearly  subiihrenio.  as  they  develop  outside  of  the  peritoneum,  ami, 
although  tliev  Indge  into  the  alxloruiual  cavity  Vichiw  the  diaphragm, 
they  are  uuiiblo  to  sejiarate  tht%  |>critout^um  from  tliat  muscle  and 
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therefore  do  not  lie  so  closely  in  contact  with  it  as  the  intraperi- 
toDOjil  variety. 

The  abscesses  reach  a  large  size,  depresBi£i>;  the  stomach  and  the 
spleen  on  the  loft  side  and  the  liver  on  the  right  frtini  their  natuntl 
position,  crowding  the  diaphragm  u|>wardH  into  the  chest  to  the  level 
of  the  fourth  and  even  the  third  rib.  They  often  involvts  the  ehenl 
secondarily,  and  this  infection  may  take  place  by  means  of  the 
lymphatics  without  there  being  an  actual  ]»erforation  of  the  dia- 
]>hragm.  In  other  crises  there  will  be  an  oj>ening  through  the  dia- 
l>hragm,  and  multiple  o]>enings  Iiave  Ix^en  ol^served.  The  conse- 
quence of  this  inva.sion  of  the  chest  is  the  formation  of  an  empyema, 
or  if  the  long  l*e  atUierent  they  may  iierforate  it  and  an  absci^ss  of  the 
lung  or  a  purulent  l)r(^>nchopirennionia  residt.  Rare  insbiucos  are  on 
recM^rd  in  which  a  cure  has  followed  the  i»erforatiou  of  an  absci^hsiuto 
the  lung,  the  jma  being  coughed  up.  From  one-third  to  one-half  of 
these  abscesses  contain  gas  in  their  cavity,  this  being  due  to  their 
fre<iueut  coiniiniiiicjition  with  gas-containing  organs.  The  bacteria 
concerned  in  this  suppuration  are  those  which  are  found  in  tho  vari- 
ous conditions  which  give  rise  to  it. 

The  ttt/mphms  of  subphrenic  abscess  niake  a  continuous  history 
with  that  of  thediseiise  from  which  they  tfiko  their  <u'igiu.  The  laani 
fre<pient  of  these,  as  we  have  said,  is  the  |>erf(»niting  ulcer  of  the 
stouuurh  or  duodenum.  In  such  cawcK,  if  an  abscess  devolof*,  there 
will  l>e  a  severe  pain  in  the  upper  jwirt  of  tlie  abdomen  and  signs  of 
local  |>eritonitis,  and  finally  the  physical  signs  of  the  altscess  itself. 
From  one-half  tf»  one-third  of  these  crises  involve  the  cheet,  forming 
an  empyema  or  [wrforating  into  the  lung. 

The  tlingnnsiH  must  l)e  made  from  empyema,  abscess  or  suppurating 
liydutid  c»f  the  liver,  abscess  of  the  sjileen,  pneumothorax,  and  some 
aUloiainal  conditions ;  but  most  imi>oriant  is  the  distinction  fr(»m  em- 
pyeum  and  alwcess  of  the  liver.  In  empyema  the  upi)er  surfrn'o  of  the 
flnii]  will  describe  a  curved  line  on  the  side  of  the  chest,  with  its  con- 
cavity turned  upwards.  In  subphrenic  ali»oe*is  the  upi>er  limit  of  the 
Huid  will  also  be  a  cun*ed  line,  but  the  convexity  will  look  upwards, 
the  pus  Kung  contiiined  Ifcneath  tlie  dome  of  the  diaphragm.  If  the 
aspirating  nee<lle  be  inserted,  the  flow  <^f  the  fluid  fri»m  it  will  Ihi  re- 
versed in  the  two  ciises,  the  flow  l>eing  the  strongest  in  empyema  on 
expiration,  and  in  subphrenic  abscess  on  insjnration.the  pressure  of  tite 
diaphragm  making  the  difference.  If  gas  only  is  contained  in  the  cav- 
ity which  the  needle  enters,  its  passage  in  and  out  will  show  the  same 
peculiarities,  and  win  Ije  demonstrated  by  connecting  the  ikhmHc  with 
the  manometric  tnl>e  or  by  holding  a  lighted  match  where  the  current 
can  affect  the  flame.     If  the  exploratory  puncture  show  serum  at  tirBt 
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and  then  later  (at  a  deeper  level)  piw,  a  Hubpfarenic  absceHS  mav  \ye> 
HUHiHulfHl,  tbu  Heniiu  eoiuiug  fn»ui  tbe  pleura  which  is  first  ptinrturcMl 
by  the  iieodlo.  The  movoment  of  the  needle  may  give  some  clew,  jia 
iu  euipveiua  it  will  be  etationary,  but  in  uubphreuic  absC'ess,  haviux 
entereii  the  diajiliragm,  it  will  follow  the  luovements  of  that  njUHvle; 
bnt  tliib  kIku  is  uot  altogether  to  l>e  relied  ufHin  becaiwe  iu  many  chhvh 
of  8iibphi*enie  al>8c«^s8  the  diaphragm  is  [uiralyzed  b\'  the  iiiflam- 
matiou  or  by  iliBteDtioD,  and  the  needle  will  then  be  Btatiouary  as 
in  emp\iema.  If  the  aliflce88  l)e  on  the  left  side,  the  di8ai»i>earancn 
of  the  resonant  i)erL'UKHion  area  over  the  so-called  8]>aee  of  Traul»o 
(lietween  the  precordium  and  the  seventh  rib)  will  be  im]>ortaDt,  for 
this  loHH  is  found  only  in  the  most  extensive  rases  of  empyema.  Lit- 
t^'u's  diaphragmatic  sign  is  of  importance,  this  sign  lx?ing  the  dniw- 
ing-in  of  the  intercostal  spaces  one  after  another,  as  contnictiou  of 
the  diaphragm  takes  place  norujally.  If  sub]ihrenio  abscess  be  pres- 
ent this  drawLug-iu  will  1h>  alisent  on  that  side. 

Ik  often  will  bo  difficult  if  not  imi>os8ible  to  make  a  diagnosis 
iK'tween  subphrenic  abscess  and  abscess  of  the  liver.  It  has  Iteen 
suggested  that  as  abscess  of  the  liver  generally  contains  sterile  pus, 
this  fact  might  be  employed  Ut  settle  the  diagnosis.  Usmdly  an  ab- 
scess of  the  liver  will  displace  tlie  liver  downwards,  while  subphreniti 
al>scei^  will  be  likely  to  lift  thetliaphragm.  Abscess  of  the  liver  iimv 
change  the  sha]>o  of  the  liver. 

The  diagn<>sis  l)et,weeu  i»neumothorax  and  subphrenic  al)KO<?«s  ruay 
l>e  maile  by  the  fact  tliat  iu  the  former  condition  no  respiratory  mur- 
mur will  lie  lieiird  at  tlie  ai>ex  of  the  lung  on  the  diseased  side,  and 
that  lesicms  of  different  kinds  will  be  found  in  the  other  lung.  Riga! 
has  rei«>rt*'<l  a  curious  ciise  iu  which  an  extreme  tym|»auitic  disten- 
tion of  the  colon  gave  rise  to  the  supitositiou  that  there  was  a  sub- 
phrenic aliscoss  witli  gas,  but  this  error  must  l*e  a  very  rare  one. 

The  inxnjmnitH  of  this  condition  without  oi»eratiou  i8  very  bad,  the 
best  that  can  Ite  hct]»ed  lieing  the  formation  of  a  tistiihi  through  the 
side  of  the  chest,  for  if  this  remains  oj>en  and  thoroughly  drains  the 
cavity  of  pus,  a  cure  may  he  obtaiu^nl.  The  alwo^-ss  hiis  UH»n  ol>- 
ser\'e<I  to  break  thrnngh  into  the  lung,  into  the  stomach  or  intestine, 
jiud  evi'ij  into  the  bhulder,  the  patient  usually  anccumbing  after  a 
long  illness. 

According  to  Weir  34  cases  are  on  record  in  which  an  o]>enition 
has  U'en  dom*,  with  15  cures— a  percentage  of  re<»tivery  rather  l>eh>w 
that  of  Nowack,  who  estimates  the  cures  at  65  j»er  cent.  The  tivjil- 
ment  should  1»o  incision  and  dminAge  ab  aoon  M  a  diagnosis  can  bo 
nuwle.  The  openition  can  be  done  by  resection  of  a  rib  and  oi>ening 
the  almcess  through  the  diaphragm.     If  the  pleura  is  free  at  the  i>oint 


480  CURTIS— DISEAflES  OF  THE  PERITONEUM. 

of  inciBioD  ita  two  layers  are  to  be  Butured  by  a  ring  of  stitareB  and 
the  absceHH  evacuated  tlirougli  this  ring,  which  can  be  safely  done 
without  causing  imeumothorax  or  infecting  the  pleural  cavity.  The 
coini>licHtiouH  must  be  treated  as  they  arise,  and  if  ix)flsible  the  caiifie 
of  the  disease  should  be  removed — x>erforatious  of  hollow  viscera 
being  chwodby  suture  f(7r  instance. 

Tuberculous  Peritonitis. 

Tnl)erculosis  of  the  i)eritonouin  is  due  to  the  Bacillus  tulierculoslH. 
Tliere  are  various  tyi)es  of  the  disease  which  may  be  classltied  by  the 
pathological  changes.  In  some  the  tubercles  are  found  in  the  i)eri- 
toneuui  without  adhesions,  such  cases  having  been  reiwrted  by  Aldi- 
bort  and  liiHu-scJi,  one  of  which  was  cured  by  hiparotomy,  remainiug 
well  for  two  years.  More  ordinary  vaiieties  are  those  in  which  mul- 
tiple mlhcsions  form  throughout  the  cavity  while  ascites  or  pus  is 
found.  The  dry  form  with  many  adhesions  is  supi>osod  to  represent 
the  natural  mode  of  cure,  but  it  is  not  uncommon  to  find  loc*al  ab- 
H(*(«HS4>s  or  collections  of  senim  almost  buried  in  adhesions,  and  the 
process  may  go  on  to  the  fatal  issue  so  that  we  c^uinot  always  count 
on  a  suirceHsful  n'sult.  In  fact  the  Germans  claim  that  lajwrotomy  is 
leHs  likely  to  efftvt  a  cure  in  these  adhesive  cases  than  in  those  with 
much  fluid. 

Tlie  rtnid  in  "tul»crculouB  ascites"  is  a  serous  material  containing 
flocciili  and  often  clouded  with  ]»us.  The  French  distinguisli  Ix^sidivs 
tlu^  dry  and  the  ascitic  form  one  with  ulc^'ration,  but  the  Knglish, 
with  more  reason,  consider  that  the  ulc<M'ati()n  is  simply  a  secondary 
part  of  tiM'  jiroccss. 

The  lulHTclrs  are  nsnully  most  thickly  set  in  the  pelvic  p(»rtion  of 
tlie  peritoneum.  Tuberculosis  of  the  |teritoneuni  is,  so  fur  as  wt* 
kn<»w,  always  secomliiry  to  a  lesion  in  soun^  of  tlie  alHlominal  organs 
by  direi't  extensiiHi.  ulthougli  it  might  theoretically  be  <)f  lumiato- 
genous  oiigin.  Tlu^  primary  h»Kiot»  is  situate*]  most  fre(piently  in  the 
intestine:  acconling  to  Phillips  in  74  per  cent,  and  according  to  Sick 
in  i\')  percent.  Next  frecpn^ntly  it  is  found  in  the  femah' genitals  — 
in  2(1  per  cent,  according  Ut  Sick.  The  liver  and  spleen  are  oft*'n  sec- 
ondarily involved  by  extension  of  the  disease  along  the  fibrous  tissue 
of  tlie  stiiuiia. 

Tuberculous  peritonitis  is  most  free |nen(ly  found  in  early  adult 
life,  but  has  been  seen  in  infancy  and  also  in  advanced  old  age.  Ac- 
cording to  p(»st-mortcm  examinations  it  is  more  common  in  men  than 
in  women,  but  statistics  of  operations  give  the  W(»men  an  ovt»r\vhelni- 
ing  proportion.  In  107  i>ost-mt)rtems,  81*  were  men  and  IS  women. 
Jn  Koenig's  series  of  i:jl  cjises  of  lai)arotomy  there  were  11  men  and 
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120  women.  No  really  good  explanation  of  this  discrepancy  has  yet 
been  dihcoverod. 

The  symptoms  of  the  disease  are  distention  of  the  abdomen^  gen- 
eral emaciation,  a  hectic  tem|>erature,  and  Hymptoms  referable  to  the 
organ  a^ected  by  the  primary  legion.  Osier  (and  Musser)  emphasize 
the  frequency  of  subnormal  temperature  lasting  for  days  at  a  time  in 
tuberculous  f>eritoniti8.  The  disease  produces  multijile  uo<lule8  in 
the  {jeritoneum  and  these  may  reach  a  size  large  enough  to  l>e  felt  in 
the  pelvic  examination.  The  abdominal  walls,  no  matter  how  much 
distende<1,  are  usually  very  hard.  If  there  is  not  much  distention, 
tliey  are  as  rigid  as  l>oard8.  Numerous  solid  and  cystic  tumors  can 
often  be  felt  in  the  abdomen.  The  omentum  is  rolled  up  in  most 
cases  so  as  to  make  a  transverse  band  across  the  alxlonien  at  the  level 
of  the  navel.  Koenig  emphasizes  the  occurrence  of  multiple  tumors 
which  are  formed  by  coUectious  of  exudate  between  the  coils  of  the 
bowel,  and  these  tumors  may  be  quite  movable  from  side  to  side.  He 
thinks  they  can  be  recognix^nl  by  their  ilaccid  condition  and  the  ease 
with  which  fluctuation  is  found  in  them,  the  wave  of  lluctuation  being 
very  large.  Howanl  has  also  descril)ed  these  imix^rtaut  abdominal 
masses.  Sometimes  the  me8enteric  lymi>h  nodes  are  so  greatly 
enlarged  as  to  fi>rm  pali)able  tumors. 

The  votosc  of  the  disease  is  nsuiilly  slow,  ninuiiig  for  months  and 
years,  but  in  rare  instHU<*4^H  it  reac^hes  a  faUil  termination  very  early, 
like  miliary  tuberculosis,  or  with  severe  symptoms  like  an  acute 
peritonitis. 

The  duujnmis  from  chronic  peritonitis  and  cirrhosis  of  the  liver 
may  be  very  difficult,  especially  as  the  liver  may  be  enlarged  in  all  of 
these  conditions.  The  tul)erttle  bacilli  have  been  found  in  the  fluid, 
but  it  is  not  easy  to  demonstrate  them. 

Thet prtHj/itjfttjt,  jiccortling  t<»  Henoch,  is  hoi>eles8  without  operation. 
Others  cLiim  that  cures  havo  been  produced  by  puncture  and  aspi- 
ration, or  that  they  luivi*  resultetl  sjxintaneously.  Boulland  claims 
that  a  considorablo  num1>er  of  cases  recover  si>ontaneously,  and  Osier 
reviewing  his  figures  estimates  these  recoveries  at  25  per  cent.  Ao- 
oordiug  to  Ki^rscb  35  |>er  cent,  of  cures  may  be  exi>ected  iu  the  form 
with  ascites  and  80  per  cent,  in  the  dry  form.  According  to  the  Ger- 
mans the  prognosis  is  l)etter  in  the  ascitic  form  of  the  disease,  and 
yet  Freea  was  able  to  rejMirt  only  G  cures  in  18  cases  of  this  charac- 
ter. The  proportion  nf  cures  seems  to  lie  larger  in  children  than  in 
adults — the  cures  of  the  ascitic  form  amounting  in  children  to  87  jier 
cflnt.,  and  in  the  adult  to  67  jier  cent. ;  whereas  in  the  dry  form  the 
children  have  83  i)er  cent,  cures  ami  rulnlt^  70  i>er  cent,  R*>'nH'h 
collected  21G  cases  iu  all,  of  which  only  C  died  from  the  operation, 
Vol,  VUI.— 81 
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a  mortality  of  leas  tlmu  3  j>er  cent.  Addiug  to  tLene,  70  othe 
in  wblcb  tbe  [inrticular  form  of  the  disease  in  not  stated,  we  obtain  a 
total  of  2ft6  cases  in  wbicb  71  i>er  cent,  of  cures  were  effectetl,  and  110 
of  tbo  crises  rcniiiincMl  wolJ  for  one  year  or  more.  In  some  cases  tbo 
disease  recurred  and  was  then  cured  by  a  second  laimrotomy.  It  ia 
diflScult  to  say  wbat  is  a  cure  in  tbese  cases,  because  recurrence  may 
take  j)liice  at  a  very  late  date,  tbe  patient  being  absolutely  free  from 
symjttoms  in  tbo  interval.  Of  course  the  abo^'o  refers  only  to  the 
unct)nit;licHted  cases.  In  tbe  80-<yi]lod  ulcerative  or  corai^licnted  form 
in  wliicb  tistuljo  exist,  connecting  with  tbe  bowel  or  witli  other  hollow 
organs,  60  per  cent,  of  cures  are  ol>tained  by  ojieration.  In  c^sea 
origiuiiting  from  tbo  female  genitiils,  affecting  only  tbe  i)elvio  ])eriti>- 
neum,  IH  cases  gave  72  per  cent,  of  cures  after  operation,  When 
general  peritonitis  existed  in  these  coses,  36  in  number,  58  i>er  cent 
were  cured. 

The  treatment  may  be  divided  into  medical  measures,  aspiratioDy 
the  introduction  of  air  or  other  substances  into  the  general  cavity,  and 
hiparotomy.  Tbe  medical  treatment  is  ineffectuiil  and  any  cures  so 
protlnced  are  instances  of  spontaneous  i-ecovery.  Asjuratiou  has  been 
successful  in  a  few  cases.  Nolen  and  Mosetig-Moorhof  iudoijeudently 
suggested  that  the  more  introduction  of  steiilizcd  air  into  tbo  i>eri- 
toueal  cavity  wt)uld  probably  result  in  a  cure,  and  succeeded  in  several 
cases  in  i)rotlueiug  this  result,  which  remained  permanent  at  least  for 
some  months.  Other  observers  have  Liui  success  with  this  method 
in  a  liinitotl  nmijbor  of  cases.  Still  others  have  obtaino^l  cures  by  in- 
jecting naphtbol-CAmpbor  (Rendu)  or  merely  by  sulxrutaneous  injeo- 
tions  of  tbe  various  creosote  preparations.  Tbe  results  of  lajwirotomy 
we  have  alreatly  considered.  Tbe  operations  perfornjeil  have  con- 
sisted in  a  simple  lafMii-otomy  in  a  huv<^  majority  of  cases,  breaking 
down  adhesions  and  in  some  cases  irrigation  of  tbe  cavity.  A  very 
lai-ge  numl>er  t)f  substances  have  l>oen  used  for  irrigation  and  the  re- 
sult lias  been  tbe  same  in  all,  so  that  it  is  imi)08sible  to  say  whether 
any  one  of  them  bjis  lieen  of  advantage,  and  other  cases  moreover 
tnwited  without  irrigation  have  done  equally  well,  so  that  it  is  prob- 
a])le  that  tbe  ojieration  itself  is  re8{>onsible  and  not  tbe  application 
of  any  sixwial  substance.  It  should  !»<>  laid  down  jls  a  general  rule 
that  when  the  original  focus  of  iiiHaniiuation  can  Im>  found  either  in 
tlie  Ixjwel  or  in  the  Fallopian  tubes  it  sbonld  be  removoil,  but  this  ia 
not  alwfilutely  essential  for  the  cure.  Tbe  writer  has  bad  one  case  of 
tbo  »lry  form  with  one  small  a1>scess  cure*!  by  draining  the  latter.  Of 
course  if  fistulm  exist,  they  should  l>e  closed  if  possible,  but  it  is  wise 
not  to  ])e  too  energetic,  for  in  one  case  of  that  kind  Czernv  found  it 
impossible  to  make  any  sutures  bold  on  accoont  of  the  disorgauizod 
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condition  of  the  iutentiiml  wall,  and  fresh  ruptures  of  the  wall  were 
conBtaiitly  re<nirring  until  death  reHulted  after  a  very  long  and  tcflioua 
operation. 

Yarious  theoriea  have  been  advanced  as  to  how  laivarotoujv  cuuld 
effo^^t  a  cure.  Of  these  the  most  probable  ap{>ear  to  be  the  follow* 
ini;:  Lindner  Hiig^estb  that  the  cure  is  due  to  the  re.st*)ratiou  of  the 
absorbing  power  of  th*s  i>eritoneuni,  whicli  haw  been  susjiendeil  by  the 
infhiiuination  and  is  sot  at  work  u^ain  by  the  reaction  following  the 
o|)er4itiou.  Others  have  claimed  that  the  proiluction  of  cicatricial 
mlheHiona  reHult*i  in  a  cure,  the  connective  tihHue  checking  the  tul)er- 
cle  bacillus  in  it«  growth.  Still  others  have  assertoil  that  the  re- 
moval of  the  Hcruiu  of  the  ascitic  cases  removes  the  bacilli  which  it 
contiiins  and  probably  large  amounts  of  their  toxins  also,  which 
would  account  for  the  result  in  those  cases,  but  does  not  explain  the 
cures  in  the  dry  form.  Frees  has  suggested  that  it  is  due  to  the  at- 
traction of  the  blootl  to  the  i»eritoneum  by  the  reaction  following  the 
o]>erfition,  and  supposes  that  the  blood  of  i>atients  with  so  ninch 
tnl>erculou8  tissue  must  contain  a  large  amount  of  antitoxin  (other- 
wise they  could  not  exist),  and  that  by  tliis  additional  supply  of  blood 
large  amounts  of  the  antitoxin  are  brought  to  bear  upon  tlie  tu1)er- 
cle  liacilU  in  the  perit<iueum.  Aft^^r  all  it  slioukl  l»e  rememlien^l 
that  the  prognosis  is  not  so  ho[)elesH  as  was  formerly  thought,  and 
therefore  many  of  these  operative  cases  are  instances  of  spontaneous 
cure.  Tliis  is  still  fniiher  indicated  by  tlie  fjict  that  the  great  major- 
ity of  the  oi)erutii>ns  were  i>erfonned  uiH^n  women,  while  the  i>oet- 
morteni  examinations  prove  that  the  disease  is  not  so  common  in 
them  at  dt»atli,  thi^  natnrnl  conclusion  In'ing  that  the  greater  number 
must  recover  and  tinally  die  from  other  causes. 

Ceeomo  PEnrroNms. 


Chronic  ]ientonitis  is  a  form  of  the  disease  now  much  more  limited 
than  wjiH  previously  sup]>osed,  for  the  majority  of  these  cases  nw 
now  known  to  \^o  tal>erculous  in  their  origin,  and  it  is  possible  that 
still  more  of  them  are  tul)erculons.  Osier,  for  instance,  r(^]>orts  a 
cAse  in  which  an  examination  of  the  tissue  by  Councilman,  at  the 
time  of  operation,  pr«>VHd  the  presonce  of  tul>ercul(>siH.  An  examin- 
ation by  Welch  when  the  fiatient  (\u\\  four  and  one-half  mouths  later 
showeil  the  periti>neum  coven^l  with  small  noilulfs  of  a  fibrous  nature 
in  which  he  could  find  no  al)solute  pRK)f  uf  tnborculiwis.  This  would 
go  to  prove  that  ndierculous  |>eritonitis,  in  the  stag*^  of  healing, 
might  Kfse  its  charactt>nKtic  apiK>arauce  and  thus  become  what  is 
culled  ordinary  chn)uic  iteritouitis. 
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Chronic  peritonitis  ai>iiears  in  at  leaat  two  forms :  on©  in  which 
Hmall  fibrinous  nodules  are  scattered  over  the  i>eritoneum,  and  a 
second  in  wlucL  the  peritoneum  genenilly  or  only  that  covering  cer- 
tain organs  is  very  much  thickened,  making  a  fibrous  tissue  from 
one-fourth  to  one-half  an  inch  in  thickness.  With  this  change  in  the 
j)pritoneum  is  ussoointeil  thickening  in  the  connective  tissues  of  the 
walls  of  the  subjacent  organs.  In  the  liver  and  spleen  this  chau^e 
spreaih)  f  n)m  the  capsule  into  the  stroma.  In  the  stomach  and  intes- 
tine it  i)euetrate8  the  muscular  layer,  reducing  their  walls  in  a  cir- 
rhotic condition.  As  a  rule  there  is  little  effusion,  but  in  some  cases 
it  may  be  so  extensive  as  to  amount  to  a  true  ascites.  Virchow  also 
described  a  third  f>r  hemorrhagic  form  of  chronic  peritonitis  in  which 
the  membrane  was  c<jvered  with  new  conne<'tive  tissue  containing  a 
large  numi^er  of  greatly  dilateil  capillaries  with  very  thin  walls  which 
easily  ruptured  and  occasioi»e<l  hemorrhage.  Even  large  ha?mata- 
mata  have  been  ascribed  to  tliis  cause.  The  process,  which  is  quite 
rare,  is  likened  hy  Yirchow  to  the  similar  changes  in  the  dura  known 
as  pachymeningitis  hfcmorrliagica.  It  may  also  be  compared  to  the 
hemorrhagic  pleurisy  of  Laennec.  Tanlieu  and  Bernutz  acce])t  Vir- 
chow's  description  and  Baudl  has  described  a  similar  form  limited  to 
the  pelvis. 

The  ftlAo*jy  t»f  these  various  forms  of  peritonitis  is  nnkuown.  In 
some  cases,  as  in  an  instance  reported  by  Henoch,  a  severe  alxlom- 
inal  injury  has  ])rGoed*^d  the  inflammatiou.  As  we  liave  already  re- 
marked, it  is  possible  that  these  are  nvovering  forms  of  tulwrculoua 
peritonitis.  Chronic  peritonitis  is  fouud  in  both  sexes  and  at  all 
ages. 

The  fftjmptonis  are  almost  precisely  those  of  tuberculous  |»eri- 
touitis  except  that  nutrition  is  less  affected.  When  the  thickening  is 
very  great  it  may  cause  stenosis  of  the  intestine,  or  contract  the 
stomach  in  such  a  way  jis  to  limit  its  functions  and  in  this  way  im- 
pair the  gourral  health,  but  as  a  rule  the  diagnosis  from  tuliercnlous 
]>eritonitis  can  \)e  made  by  the  relatively  gooil  nutrition  of  the  pa- 
tient. The  omentum  is  found  rolled  np,  and  the  small  intestine 
kuotteil  by  adhesions  at  the  root  of  the  meseut<>ry,  just  as  occurs  in 
the  tuberculous  variety.     The  diagnoHis  from  ascites  is  also  difficult. 

C-iist^s  have  Ixxm  (jl)Herve<l  wliirh  have  recovered  six^utjiueously 
and  others  have  recovered  after  exploratory  laparotomy. 

iViwTrrEs. 

Ascites,  or  hyilroperitoneuni,  is  an  a<xrumulation  of  serum  in  the 
peritcmeal  Hac.  It  may  lie  a  purely  local  condition  or  j>art  of  a  gen- 
eral dro(Miy.     It  may  be  due  to  a  mechanical  obstruction  to  the  circa- 
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lation  of  the  bloocl  or  lymph,  or  symptomatic  of  hydrsBmia  or  of  some 
tuiuor  occurring  in  the  i»eritoneum. 

The  mechanical  olwtruction  of  the  circulation  of  the  blood  by  dis- 
ease of  the  heart,  such  as  emhxrarditis  or  fnnctional  weakn^^B^r  or 
cArdiao  failure  seooodary  to  ltx?;d  couditiouM  which  ol>struet  the  pul- 
monary ciivulatiou,  such  as  emphysema  or  fibrous  i>noumouia.  will 
produce  ascites*  and  this  may  eveu  exist  without  oiflema  elsowhore. 
This  unusual  condition  of  ascih^s  without  (wloma  elsewhere  is  8U|»- 
poseil  to  be  due  to  the  ocouireuce  of  a  secondary  change  in  the  liver 
in  thpse  cases.  CirrhoHiH  of  the  liver,  or  tho  growth  of  tumors  in 
that  organ,  will  obstruct  the  abilominal  circulation  and  caUHO  ascites. 
Olwtniction  of  the  iM)rtal  vein  by  thrombosiH,  by  paucreAtic  tumors 
and  tumors  of  the  lymph  glands,  or  by  i)eritoneal  adhesions  may  i)C- 
casion  ascites.  Olistniction  of  the  lymphatic  circulation  either  of 
tho  lacteals  or  of  the  ordinary  lymphatics  may  cause  ascites.  The 
hydnemia  which  causes  tlie  ascites  and  wdema  elsewhere  may  l»e  due 
to  wasting  disease  of  any  kind,  including  chronic  nndaria  (es])ecially 
if  the  apleeu  l)e  enlarged),  amyloid  degeneration  of  the  various  organs, 
or  nephritis.  Ascites  appears  as  a  symptom  of  many  tumors  of  the 
alxlomen,  l^eing  tlie  result  of  a  hydremia  where  cachexia  is  prefleut, 
in  other  cases  apf>arently  simply  due  t4)  au  irritidion  of  the  |»eritoneal 
membrane  by  the  presence  of  a  giowth.  Of  all  these  conditions  cir- 
rhosis of  tlie  liver  is  the  most  frecinent  cause  of  the  collection  of 
serum  in  the  alxlominal  cavity. 

Ascites  is  usually  found  in  adult-life,  although  it  has  lieen  seen  at 
birth  and  has  even  existed  at  that  periotl  to  such  au  extent  as  t<»  inter- 
fere with  delivery  of  the  child.  In  luw'ites  the  |»eritoneum  is  usiudly 
slightly  thickeueil,  having  lost  its  gh>ss.  Tho  ascitic  fluid  is  a  jialo 
yellow  or  greenish  serum,  usually  clear,  altliongh  it  may  be  opales- 
cent, probably  due  to  some  albuminoid  (Fitz).  It  may  l>e  dark  green 
if  the  {Mitient  In*  jauudiceil  or  red  if  there  1m^  admixture  with  bloinl.  Its 
s|)eciiic  gravity  is  usually  from  1.010  to  1.015.  In  cancer  of  the  liver 
(Fitz)  it  may  reach  1.02.S.  It  resembles  blo<xl  Hcmm  in  its  chemical 
pro|)erties  and  may  contain  urea  in  cases  of  unemia.  It  contains 
from  three-tenths  jier  cent,  to  six  per  cent,  of  albumin,  naturally  least 
in  the  hydremic  form  and  most  in  tho  intlammatory  conditions. 
Tlie  percentage  of  albumin  can  bo  workwl  uut  from  tlie  s|)ecific  grav- 
ity by  Reuse'  formula:  *  =  |  (8—1,000)  —2.8,  in  which  .r  represents 
the  percentage  of  albumin  and  S  the  s|)ocific  gravity.  The  .sfirum 
should  be  allowed  to  stand  for  twelve  hours  l>efore  the  sitecific  gravity 
is  taken. 

In  some  cases  the  fluid  is  white  and  opiuine,  from  au  admixture 
off  at,  either  in  large  dr(^>i>s  (naciks  atliitt)8UM)  or  in  molecular  globules 
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{ascites  chylosus)  (Quincke,  Senfttor),  The  cbylous  form  is  due  to 
injury  of  the  lacteals  by  ulceration  or  nipturo,  the  presence  of  filaria 
in  the  blood,  thrombosis  of  the  thonicic  duct,  seal's  or  tumors  coiu- 
prciBHing  the  Litter,  or  thrombosis  of  the  8ubela.viAU  veiu;  tlie  last 
moutioued  will  also  cause  milky  effusion  iu  the  left  pleurnl  sac.  It 
is  to  l)e  noted,  however,  tlmt  conii)loto  obliU^'atiou  of  the  thonicic 
duct  will  not  necessarily  occasion  cliylous  ascites.  If  the  fluid  is 
allowed  to  stiitid  the  oil  will  rise  to  the  top  like  cream  niid  a  t^elati- 
noiiH  Hnid  will  form  Iwdow.  The  si>ecific  j;ravity  of  this  tluid  is  1.023. 
ThB  atburniri  ih  froiu  three  to  tive  ami  oue  half  i>er  cent.  Acc^onliuK 
to  Oslor  mild  grades  of  chylous  iiscites  may  be  due  to  a  milk  diet,  just 
jiH  lipaimiii  is  of  fonnnon  (H-curreuco  iu  youug  (uiiinals  fed  exclusively 
on  milk.  The  other  form  of  fatty  ascites,  iu  which  the  fat  is  seen  iu 
large  droj)s,  is  due  to  the  fr^tty  degeueratiou  of  the  cells  of  the  ascitic 
fluid  in  chrouic  or  tuljercidi^us  peritouitis  or  iu  cancer  of  the  i>erito- 
ueum.  Contrary  to  many  authorities  Loydhecker  believes  the  hitter 
form  to  l>e  much  rarer  than  the  chylous.  He  poiuts  out  that  in 
tuberculous  peritonitis  ti\n\  iii  cancer  tlie  iuvolved  glands  would  vory 
naturally  obsti'uct  the  flow  of  chyle,  and  therefore  it  must  not  be 
supposed  that  every  case  of  fatty  ascites  is  of  the  mlipose  form  merely 
because  these  coiulitious  cooxist.  Ho  also  thinks  that  in  such  caseA 
the  fat  might  be  due  both  to  chylous  obstructiou  and  to  fatty  degeu- 
eratiou of  the  colls. 

The  stfitipiotns  of  ascites,  which  is  itself  a  symptom  of  some  m<ire 
serious  condition,  are  merely  thase  duo  to  distention  of  the  abdomen, 
as  it  causes  no  other  injury  to  the  system.  The  shape  of  the  belly 
is  characteristic.  U  the  i»atieut  lies  upon  the  Imck,  the  abdomen 
flattens  out  iu  front  aud  bulges  at  the  sides.  When  the  imtient  rolhj 
over,  tlie  l»elly  spreads  out  on  the  mattress.  The  skin  is  tense  and 
shining,  and  may  l)e  markeil  with  linett*  albicautes  as  in  pregnaucy. 
The  navel  l>ecomos  prominent,  osi)ecially  if  there  l>e  a  trudeucy  to 
hernia,  or  it  may  be  stretched  out  and  the  folds  in  tlie  neighlKirhood 
oblit«*rahMl.  Thero  is  Hometimes  a  pli»xuH  of  veins  to  \m  sc**n  on  the 
surface,  due  to  the  r)b8tructiou  of  tlie  venous  circulation  which  is  »it 
commonly  thn  C4iuse  of  ascites.  This  distention  of  the  veins  may 
fonn  a  so-called  caput  Medusie  alx>ut  the  umbilicus.  The  heart  ai>ex 
may  Ije  carried  up  into  the  third  intercostal  spiu^e  by  elevation  of  tlie 
diaphrl^;m.  y4)miting  readily  occurs  and  the  respiration  is  rft]>id  on 
account  of  the  intraperitoneal  prrssnro  and  the  interferpncc  with  the 
movements  of  the  diaphragm.  Fluctuation,  as  a  rule,  c^n  easily  l>e 
detected  and  is  most  evident  at  about  tlie  level  of  the  surface  of  the 
fluid.  If  th«^  alMlomiiud  walls  are  v^ry  thick  and  lioavy  with  fat,  it  is 
well  to  hold  the  edge  of  the  hand,  or  of  a  book,  pressed  against  the 
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middle  line  of  the  belly,  so  as  to  arrest  the  wave  trADsmitted  by  the 
futty  tiasue,  of  courBe  uot  iuterfering  with  that  of  the  fluid.  Fluctua- 
tion may  be  tUatinct  when  there  is  comparatively  little  fluid.  In 
cases  of  distention  of  the  alxloiueu  by  ascite-s  any  attempt  t<>  feel  the 
liver  should  be  made  simply  by  the  tij^s  of  the  Angers  held  at  right 
angles  with  the  surfiico  of  the  ab<lomimd  wall,  which  should  be  pui^licHl 
inwards  with  a  riuick  sharp  motion  so  as  to  displace  the  fluid  aud 
come  down  on  the  surface  of  the  liver.  The  examination  by  percus- 
sion, as  the  patient  lies  upon  the  back,  pves  an  area  of  resonance  on 
the  anterior  surface  of  the  alxlomeu  with  duluess  at  the  sides,  the  res- 
onance extending  well  down  towards  the  )>elvis.  In  distention  by  a 
tumor  originating  from  the  jwlvis,  tliat  i*egion  is  dull  or  flat  and  the 
sides  of  the  abdomen  are  resonant;  but  it  is  to  be  nt»tetl  that  if  there 
is  a  very  large  amount  of  fluid  in  the  i>eritouojd  cavity  and  the  mesen- 
tery is  short,  the  intostine  may  be  held  Iwick  against  the  spine  ho  that 
it  cannot  float  up  above  the  level  of  the  fluid.  In  such  cases  dulness 
will  bo  present  all  over  the  front  of  the  belly. 

Ascites  returns  slowly  after  tajipiug,  but  in  some  cases  it  has  l>een 
known  to  retnm  as  8o<jn  as  five  days  to  such  an  extent  as  to  int^^rfero 
with  respiration.  In  rare  instances  it  may  discharge  spontaneously 
by  the  navel  or  tlio  rectum,  (Edema  of  the  legs  and  genitals  is  uot 
uncommon,  being  due  to  the  pressure  of  the  fluid  on  the  iliac  veins 
and  tlie  vena  ciiva.  As  most  of  the  conditions  in  wliich  ascitcvi  occurs 
are  distingtiished  by  emaciation,  the  contrast  l^tween  the  thin  upper 
part  of  tlie  Ixxly  and  swollen  alxlomeu  aud  hiwer  extremities  is 
striking. 

Tho  dia*jnnttiH  iK'tween  ascites  and  ovarian  cyst  is  the  most  imjKir- 
tant.  This  is  not  always  easy  and  iu  some  cases  it  may  be  impos- 
sible, esitecially  if  there  is  some  ascites  together  witli  the  cyst  Fitz 
relates  one  case  in  which  a  cvst  was  tuppe<l  seventy  times  within  a 
jieriod  of  twenty  years,  being  supposed  to  bo  ascites.  The  {»atieut 
was  then  successfully  opemted  upon  and  found  to  have  a  simple  cyst. 
Tl»»  diiiguosis  is  made  by  the  history  refemuf^  to  the  j)elvic  organs, 
by  tlie  areas  of  dulness  on  percussion  already  mentitnied,  aud  by  U^U 
ing  the  oatlines  of  the  cyst  through  the  abdomen.  It  is  also  made  by 
moving  the  patient  alx>ut  after  having  establisheil  the  lines  of  dnitiesa 
of  the  fluid,  thus  i»ercnssiug  the  patient  while  lying  on  the  Iwick  and 
marking  the  height  to  which  the  fluid  rises  on  the  flank,  then  turning 
the  ]>atieut  niK»n  the  side  and  noting  whether  the  area  of  dulnoss 
clmuges  in  ]K>sition  or  shafie.  In  tiscites  the  fluid  being  free  will 
gravitate  to  the  lower  ]wirt  of  tlie  i>eritone«l  cavity,  whereas  in  ovarian 
cyst,  even  if  the  sac  be  very  flaccid,  it  will  he  unable  to  change  to  the 
same  extent. 
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A  distended  blfuider  has  been  miatiikeu  f<5r  ascites,  nltbough  with 
ordinary  care  it  is  hardly  conceivable  that  such  an  error  can  be  made. 
The  surest  metms  of  diagnoBis  iu  such  a  case  is  the  passage  of  the 
catheter  and  evacuation  of  the  bladder. 

The  diagnosis  from  chronic  peritonitis  is  not  easy,  as  the  latter  ia 
apt  ti^  cause  some  tluid  exudation,  but  it  can  l>e  made,  at  legist  after 
the  fluid  is  evacuated,  by  feeliuK  of  the  tumors  formed  by  the  thick- 
ened peiitoneum  and  the  adhesions.  The  same  holds  g(M>d  iu  tuber- 
culous ]>eritoniti8,  although  as  a  rule  the  alxloniinal  wall  is  so  hard 
and  thickeneil  iu  that  form  of  the  disease  tliat  no  error  is  likely  t<> 
arise. 

The  pwgnosis  in  ascites  is  serious,  mainly  because  of  the  aerions 
diseases  which  cause  it.  Death  may  f»ccur  iu  from  six  weeks  to 
seventeen  months,  the  average  l>eiug  live  mouths  after  diagnoeis  of 
the  condition,  juicording  to  Fbnt. 

The  treatment  of  ascites  is  chiefly  that  of  the  disease  which  causes 
it.  In  some  cases>  however,  the  etTect  of  the  presence  of  the  fluid  iu 
the  abdomen  will  compel  its  immediate  removed  l:>y  tapping.  This 
anciont  ojwratiou  is  porformtMl  by  introducing  a  trocar  in  the  meiliau 
line,  half-way  between  the  ujnbilicus  and  the  pubis.  The  bladder 
should  first  Iw  eviu-uuted  l)y  a  catheter  iu  ortler  to  avoid  wounding  it 
— as  alreatly  stjited,  a  greatly  distendeil  bladder  has  been  tap|>ed 
under  the  suj>iK)Kition  that  it  was  iiKcites.  Full  antiHeptic  precautions 
must  be  taken  or  an  attack  i>f  peritonitis  or  cellulitis  may  follow.  It 
is  best  to  use  a  tnwar  (about  one-<|uarter  of  nu  inch  iu  diameter)  at- 
tached to  a  rubber  tube,  the  other  end  of  wh  ich  is  under  some  steril- 
ized water  in  a  suitable  vessel  to  receive  the  fluid  as  it  flows.  The 
patient  is  placed  in  the  sitting  position  and  a  broad  binder  split  at 
the  ends  is  prepared.  After  the  trocar  is  inserted  the  various  tails  of 
tlie  binder  are  jwissed  al>ove  and  below  it  and  drawn  tight  as  the  fluid 
escai>es,  in  order  to  maintain  a  |>roper  pressure  upon  the  alxlominal 
organs.  It  has  lieen  shown  that  the  various  branches  of  the  ])ortal 
vein  can  contain  all  the  blcMxl  in  the  body,  and  an  individuid  might 
easily  "bleed  himself  into  them"  if  the  great  pressure  exerted  ui>ou 
them  by  the  ascitic  fluid  were  suddenly  removed  before  they  could  re- 
gain their  natural  tone.  The  jjulse  should  be  watehed  and  stimulants 
administere<l  if  neetl  be.  No  aniesthetic  is  necessary,  although  a 
drop  of  cocaine  may  be  injected  at  the  point  of  puncture,  and  it  is 
always  well  to  make  a  minute  incision  with  a  flhar]>-poiute<l  bisteury, 
as  it  is  difficult  to  force  the  trocar  through  the  skin.  A  tight  Imndage 
may  ]»reveut  reaccumulatiou. 

Although  tiij>ping  relieves  tlie  patient  at  on<'e,  the  loss  of  serum  is 
uot  mum|H)rtant,  and,  if  time  |>ermit,  efforts  should  Brst  be  made  with 
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dinreticH,  diaphnreticH,  loxutiveB,  etc.,  to  cause  iia  absorption.  Some- 
times mere  rest  iu  bed  will  accompliBb  thiH  end.  When  the  fluid  ao- 
cuinulatea  very  rapidly,  necesHitatiug  fre(]ueiit  tapping,  it  has  been 
Huggosteil  to  eatablish  i>enuaneut  drainage  by  ingertiDg  a  tube  through 
the  trocjir  nponing.  It  would  swmh  (Ufficult  to  uiaiutaiu  Huch  drain- 
age, judging  from  the  short  time  that  drainage  is  [lossible  after  a 
hiparotomy,  owing  to  the  mlheHiouH  whi<'h  sinm  chiBe  in  the  tul^e. 
Tlui  danger  of  septic  infection  would  alno  appear  to  be  considerable. 
In  Hi)ite  of  tliese  theoreticjil  objectic)nH»  very  good  results  have  been 
obtaiueil  in  a  limiteil  number  of  ca^es  by  Caille  and  others. 

UuleHH  the  (jrigiual  condition  can  1>6  BuceeasfuUy  treated^  there  is 
little  ho[^  of  curing  the  ascites,  and  yet  a  cerbiiu  number  of  cases  can 
be  i)ermaneutly  relieved  of  tliis  annoying  symptom.  The  ascitic  iluid 
may  also  disapi>ear  spontaneously—such  cases  are  doubtless  to  be 
es^plaiued  by  the  fonnatiou  of  a  collateral  venous  or  lymphatic  circu- 
lation which  takes  the  place  of  the  vessels  lilocked  by  disease.  The 
ortliuary  venous  collateral  circulation  is  by  way  of  the  ambilicAl  vein 
and  the  su]>erficial  veins  of  the  alKlomen,  forming  tlie  soK'Alle<l  caput 
Medu8fl3  around  the  navel. 

TUMORS   OF  THE  PERITONEUM. 

Under  the  head  of  tumors  of  the  peritoneum  must  be  included 
neoplasms  in  the  sulwerous  connective  tissue  in  the  omentum  and 
mesentery,  and  cert^iiu  retroperitoneal  tumors  not  connected  with  the 
varioas  organs,  l^ecause  they  cjinuot  be  distinguished  clinicftll\  from 
the  growths  of  the  membrane  itself.  From  the  serous  membrantf  and 
the  connective  tissue  immediately  lieueath  it,  spring  botli  benign  and 
malignant  tumors  of  great  variety,  nearly  all  of  the  ordinary  forms 
having  been  reix)rted.  Carcinoma,  sarcoma,  endothelioma,  jjapillary 
c>stoma  (malignant  adenoma),  and  dermoid  or  teratoid  cysts  Lave 
been  found  growing  on  the  free  snrfjice ;  wliile  in  the  connective  tissue 
lipoma,  myxoma,  fibroma,  san*oma,  Inemangioma,  chylaugioma,  and 
cysts  of  various  kinds,  including  hydatids,  are  to  be  found.  Carcino- 
ma, sarcoma.  li]>oma,  and  hyilatid  cynts  are  the  commonest  varieties^ 
but  hydatids  are  rare  in  the  United  States* 


Oabcinoica. 

Carcinoma  uaiudly  occurs  afW  middle  life  and  in  the  great  major- 
ity <»f  CJ18C8  it  is  secondary  to  diswise  of  some  uf  the  abdominal  or- 
gauN,  but  the  primary  form  is  also  found  in  rare  instances.  In  either 
raH4«  the  meiiiliraue  is  the  seat  of  urMlules  of  the  new  growth,  varying 
in  sixe  from  ixu  almost  invisible  |>oint  to  ft  maas  the  size  of  a  walnut, 
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aud  closely  resembling  those  of  tuberculosis  iu  their  gross  ap 
ances.  Maftses  of  laryo  sizo  may  form  between  the  peritoueaJ  folds, 
es]>ecially  in  the  omeutum  and  mesentery,  aud  the  retroporitoneal 
lymph  nodes  may  bo  K^atly  enlarged  by  secondary  infection.  The 
omentum  ia  often  thickened  aud  contracte<l  into  a  roll  lying  across  the 
alxliimeu.  The  uodules  in  the  serous  membrane  may  bo  mere  white 
Ijatohes,  minute  tumors,  or  warty  caulittower-like  growths  of  ouu- 
8ideral)le  hIzo.  aud  of  a  pale  pink  or  yellow  color.  They  are  often 
brittle  and  bleed  ejisily  like  epithelioma. 

There  will  be  some  infection  of  the  blood-vessels  about  them,  aud 
some  i)roiluctian  i>f  sonim  and  fibrin,  often  resulting  in  the  formation 
of  ailhesions.  These  changes  have  given  rise  to  the  term  "cancerous 
peritonitis,"  but  it  is  as  incorrect  as  it  would  be  to  8{^eak  of  tlie 
hyj>orjemia  and  small  round-cell  infiltration  so  commonly  seen  around 
the  malignant  gn:>wth8  in  f»ther  tissues  as  a  "  cancerous  infiammatiou." 
With  our  present  imperfect  knowledge  it  is  confusing  to  allow  the 
term  iiifljiuimation  to  be  applied  to  these  proceaseH,  for  we  do  ucit 
know  whotlier  tliey  rei»rosent  the  reaction  of  the  tissues  to  the  pres- 
ence of  the  tumors  (which  might  give  some  color  to  the  claim  of  *•  in- 
flimination"),  or  whether  they  arc  merely  the  first  stages  of  the  neo- 
plastic change  itself. 

The  serous  effuBiou  may  be  very  abundant  aud  may  bo  deeply 
colored  with  bLxKl — usually  it  is  of  mfxlerate  amount  aud  of  a 
pink  iu»lor.  In  some  cases  there  is  no  blood  in  it — the  presence 
the  blo<Kl  lieing  due  only  to  the  rupture  of  the  dilatetl  yessels.  Cliy- 
lous  or  fatty  ascites  is  also  found  owing  to  lymphatic  obHtructif»n  or 
fatty  degenerati<m  of  cells.  The  fluid  contains  proliferating  cells — 
largo  Hat  epithelia  in  pn>ce8s  of  growtli. 

In  secondary  carcinoma  the  infection  may  take  place  directly,  the 
original  tumor  growing  through  the  wall  of  some  organ  into  the  iH*ri- 
toneal  cavity  and  then  spreading  on  its  surface,  or  it  may  invade  the 
membrane  by  lymjihatic  metaHtasiH.  In  still  other  cases  a  maligtmnt 
ovarian  or  other  cyst  may  rupture  or  i>erforate,  and  its  epithelial  cells 
may  be  implanted  up(m  the  peritoneum.  This  infectitm  may  l)e  the 
result  of  exploratory  puncture,  even  with  a  very  fine  needle.  Cancer 
originating  from  an  ovarian  cyst  assumes  the  same  proliferating  or 
vegetative  form  which  is  found  in  the  interior  of  the  cyst. 

Virchow  has  |Knnte<l  i>ut  that  in  cancer  of  the  stomach  the  metas- 
tatic growths  in  the  |>eritoneum  may  t^  disseminated  over  its  surface 
very  much  as  a  plant  growing  on  a  hill-top  might  scatter  its  seeds  in 
successive  crojis  spreailing  gradually  down  the  slofje.  tlie  largest  ami 
m*wt  deveIoi>ed  nodides  l)eing  nearest  t<>  the  j)rinmry  tumor,  and  the 
smalhwt  at  the  lowest  point,  the  infection  apjieoiing  to  follow  the  law 
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of  gravity.  A  somewhat  similar  api)earauce  is  commonly  seen  in 
cancer  involving  the  skin,  but  without  reference  to  gravity.  We  h«ve 
uote<l  that  in  tuberculosis  of  the  i>eritoneum  the  noilules  ai'e  largest 
and  most  thickly  set  in  the  pelvis.  As  it  is  generally  acknowledged 
that  the  currents  of  lymph  iu  the  peritoneal  cavity  and  in  the  lym- 
pliatics  mu  upwards  towanls  the  diaphragm,  this  i>oculiurity  in  the 
spread  of  cancerous  infection  in  the  opposite  <:lirection  is  of  great  in- 
terest, whether  gravity  has  an.v  influence  ui>on  it  or  not. 

As  the  growths  enlarge,  auy  of  the  organs  ol*  the  wall  of  the  alxlo* 
men  may  bo  involved,  and  various  fistula?  may  bo  formcHl  Iwtwcen  ad- 
jacent organs  or  externally.  These  o|>euiugs  are  produced  by  the 
disintegration  of  the  now  growtlis  and  usually  form  without  any 
symptoms  on  the  part  of  tlie  iieritoneal  cavity,  because  it  is  shut  off 
by  adhesions;  nor  do  the  disturbances  of  function  in  the  organs  in- 
volved assume  much  clinical  imiK^rtiuce,  because  they  occur  bo  late  in 
the  disease  that  the  fatal  termination  is  already  at  hand.  Tlie  most 
troublesome  are  fistuhe  between  the  intestine  and  urinary  bladder. 

The  aymphmts  of  carcinoma  of  tlio  j>eritoneum  are  very  vague  if  it 
be  primary,  and  in  the  secondary  form  they  are  almost  indistinguish- 
able from  those  of  the  original  disease.  The  apixuirance  of  ascites, 
some  abdominal  i)aiu,  and  j^erhaps  a  little  constipation  if  the  calibre 
of  the  bowel  be  affet'ted  by  pressure  or  tiexion,  with  the  usual  cachexia 
are  the  only  w*arnings  of  the  jtatient's  condition  until  late  in  the  dis- 
ease, when  the  tumors  rejich  a  i>erceptil)lo  size.  Of  these  vague  signs, 
any  or  all  may  be  absent  until  the  last  stagan,  the  roost  constant 
8ymptf>mH  being  the  cachexia  and  ascites.  All  attempts  to  find  char- 
acteristic changes  in  the  blootl  or  in  the  urine  (increase  of  urea)  have 
been  unsuccessful.  The  blood  in  the  ascitic  fluid  or  the  groups  of 
actively  growing  cells  will  often  be  useful  in  determining  the  diaguo- 
fiis.  Occasionally  there  is  some  fever  in  these  cases,  Vmt  this  is  more 
common  in  sarcoma.  8i>ontaueous  and  exhausting  hemorrhfiges  into 
the  peritoneal  cavity  may  occur.  The  course  of  the  disease  is  invari- 
ably downwards,  and  the  patient  will  generally  live  only  a  few  weeks 
or  mouths  after  it  is  sufficiently  deYeloj>ed  to  allow  of  recognition, 
because  it  is  often  secondary  to  a  tumor  of  some  vital  organ  alrea<ly 
far  advanced.  In  the  primary  forms  the  course  may  be  very  much 
longer. 

The  (reatnieiU  of  carcinoma  of  the  peritoneum  can  only  be  pallia- 
tive, even  in  the  primary  variety,  bocaus*^  of  its  wide  dissemination  by 
the  time  diagnosis  is  ]><:)esible.  It  will  consist  in  the  regulation  of 
the  bowels,  sustaining  the  strength  by  proper  food,  relieving  pain, 
and  reilucing  the  ascites.  Removal  of  the  «>ffusion  by  tapping  lias 
usually  been  looked  upon  with  disfavor  because  its  return  has  been 
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snppoeed  to  be  certain,  and  its  remoral  oulr  drained  the  srstem 
so  mach  senmi.     li  bas  ako  been  feared  that  hemorrhage 
oocnr  from  the  altered  membrane  azmI  still  faitber  weaken  ibe 
iienL    Bat  tappiut^  is  oRen  absolatelr  neceaBarr  oo  aooouot  of  Uia' 
distreas  eanaed  bj  the  pressure  of  the  fluid,  and  the  danger  oaght 
not  to  be  Terr  great  if  fall  antiseptic  precantiaaB  aie  taken — a  small 
trocar  being  used  in  order  to  make  the  withdrawal  aknr  and  to  avoid 
hemorrhage.     A  tight,  nuuiy-taikd  bandage  drawn  np  daring  the 
removal  wonld  lessen  the  dangoa  of  hemorrhage  from  soddenly  le»-, 
Heued  prv^ssure  and  woald  to  some  extent  prevent  rapid  retaocnmola- 
tiou.     Cases  are  on  record  in  which  tap{ang  followed  bv  injection  of  ^ 
nnphthul  and  other  Habstau<vH  hare  resolted  in  more  tliau  temporarr 
relief.     Salles  lias  even  deserved  two  cases  trent^Hl  by  jmrely  medical 
which  did  not  retom,  although  one  patient  lived  for  a  year. 


Sabooma. 

Sarcoma  of  the  peritoueum  is  rare  and  we  hardly  know  its  dinicali 
history.  It  ap|>ears  to  attack  |»e.rsoDS  of  any  age,  and  to  form  tumors 
of  considerable  size,  often  singly.  It  always  originates  from  the  snb- 
ftproii8  tissae,  and  instauccH  are  on  rtHVinl  in  which  large  tnmoffs 
have  formeil  in  this  tissae  in  the  wall  of  the  stomach  or  intestine  with- 
ont  penetrating  the  mnscolor  or  mucons  coats.  These  tomois  may 
break  dovm  in  the  centre,  forming  necrotic  cavities  and  simnlating 
cystic  tumors,  and  soinetimos  dis4.*h»i^iug  their  contents  into  one  of 
the  hollow  organs  (Stiller).  The  prpgnoeis  is  desperate  onkas  the 
tninor  slionld  Imp[»en  to  l>e  recoj^nized  in  time  to  pennit  of  removal, 
wliich  will  seldom  occur  as  the  grovrth  causes  ho  few  symptoms  in  its 
early  history.  Analogous  to  sarcoma  are  certain  kinds  of  hyaline  ami 
m>  xomatoos  degeneration  of  the  peritonenra  found  in  connection  with 
ovarian  cysts  (Bettman).  The  entire  membrane  may  be  coated  with 
a  Uyer  from  2  mm.  to  2  cm.  thick,  and  the  chaqge  appears  to  be  a 
sort  of  reactifm  to  the  presence  of  the  tumor. 

LrroicA.. 


Lii>oma  is  tolerably  common,  and  generally  develops  in  the  retro- 
peritoneal fat,  the  mesentery,  the  omentum,  or  one  of  the  appendicea 
epipluicB,  ouly  forming  a  pedanculAle<l  tumor  in  the  last  two  in- 
stances. Tlie  i^licle  in  such  cases  may  be  long  and  slender  and  may 
give  way,  leaving  the  tumor  freii,  when  it  usually  forms  attachments 
elsewhere  and  do  obtaiun  the  necessary  nutriment  for  its  exjateDoa. 


TUMORS  OF  THE  rERITONEUM. 
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FlBBOUA. 

Fibroma  ift  somptimea  Hoen,  and  bears  a  certain  resemblance  to 
the  sareoniata.  The  writer  removed  from  u  youuj?  German  woman  a 
fibroma  which  grew  in  Uie  mesocnluu  and  was  a{)])arent]y  tKiimllv  nt- 
tjiched  to  the  8tf>mach,  colon,  and  anterior  surface  of  the  jmncreas, 
wilhtmt  any  distinct  cApHule.  Its  removal  rcMiuired  re«efti(»n  of  por- 
tions of  all  of  these  organs,  and  the  [pathologist  was  unable  to  deter- 
mine from  which  fine  it  arose,  but  he  ileuied  tliat  it  posst'ssed  any 
malignant  characters  in  spite  of  its  apparent  involvement  of  so  many 
organs. 

Cysts. 

Cysts  are  i)robably,  after  lipoma,  the  most  common  c»f  the  benign 
growths.  They  may  be  hydatid  cysts,  or  originate  from  obliteration 
of  the  lymphatic  or  chyle  vessels. 

Hydatid  cysts  are  not  common  in  the  United  States.  The  gn^at 
majority  of  the  hydatid  cysts  occur  in  the  abdomen,  and  about  one- 
half  of  these  in  the  liver  (Sutton).  A  few  of  tlie  reniaiuder  occur  in 
other  abdominal  organs,  but  the  larger  jiortion  form  in  the  i>eritoneal 
cavity  itself,  growing  invariably  from  the  sulmerous  tissues,  the 
l>eritoneum  being  expandetl  over  them  until  they  reach  a  certiiin  size, 
and  then  disap|>earing  over  Uie  dome  of  tlie  cyst  although  it  [lersists 
at  the  sides.  That  rare  form  of  hydatid,  the  multilocular  cyst,  is  not 
fouud  in  the  alxlominal  cavity,  only  the  st^'rile  and  the  comimsito 
cysts  occurring  in  this  situation.  Single  cysts  are  not  common.  Tlie 
infection  is  generally  due  to  the  escai>e  of  a  daughter  cyst  from  a 
mother  cyst  in  the  liver  (Konig),  but  it  must  not  Ije  supposed  that 
this  escape  involves  a  rupture  of  the  motlier  cyst,  an  accident  which 
is  fortunately  rare,  for  it  is  almoet  invariably  fatal.  In  the  great 
Mecklenburg  collec^tion  of  cases  only  four  instances  of  rupture  of  a 
cyst  are  noted,  and  of  these  only  one  recovered.  It  is  also  prolmble 
that  some  cases  of  |M?ritimeal  hydatids  are  of  ha^matogenous  origin — 
the  parasite  entering  the  genend  circulation  from  the  intestine  and 
thus  ))eiug  carried  to  the  blood-vessels  of  tho  {ierit4>ueuni  as  to  any 
distant  f>art  of  the  body.  No  undisputed  instance  of  hiematogenoos 
infe(;tion,  however,  is  as  yet  nn  nn-ord. 

The  cyst  grows  slowly,  usually  re<iuiriug  s^iveral  years  to  attain 
any  coasiderable  size,  although  it  sometimeH  Itecomes  large  enough 
in  a  few  months  t^  cause  inconvenience.  Tlie  symptoms  are  tnrrely 
due  to  the  mechanical  effects  of  its  presence,  and  are  usually  slight 
until  it  has  grown  quite  large.  Tlie  cyst  occasionally  becomes  in- 
fected and  suppurat4«,  causing  the  nnnal  septic  syniptoins.  If  a 
large   rupture  occur,  death   usually  ensues,  with  shock  and  over* 
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wLehuiug  [xiisouiug,  but  a  miuute  ]>ei'foj'Htiou  may  allow  small  quan- 
tities of  die  contents  to  leak  out  and  urticaria  is  then  a  well-niarktHl 
symptom. 

The  diagijoeis  is  difficult  and  often  impossible.  The  typical 
liydaiid  fremitus  is  found  in  only  about  oueHjuarter  of  the  cases 
(Moneger,  Soupault).  The  cysts  are  usually  confounded  with  thvtsa 
of  ovarian  or  pnucreatic  origiu.  Exploratory  aypiratiou  is  danger- 
ous, because  the  tension  of  the  cyst  is  so  great  that  even  a  minate 
jnincture  may  allow  a  dangerous  escai>o  of  the  fluid. 

The  only  trarducttt  possible  is  0])enitive.  Aspiration  followed  by 
injection  haa  proved  of  no  value.  The  usually  accepted  method  of 
operatifui  is  a  laparotomy,  a  thornugh  exploration  to  discover  how 
many  cysts  are  present,  and  the  securing  of  tlie  cysts  in  the  wound  so 
that  they  may  be  opened  secondarily,  when  adhesions  have  formed, 
shutting  off  the  geumal  cavity.  In  some  cases  it  has  lieeu  jMrnsible 
to  romnvo  the  cyst  eutire,  ligating  its  pedicle,  but  as  a  rule  the  dtdi- 
cate  membrane  of  the  sac  and  the  infectious  nature  of  the  fluid  pre- 
clude any  such  attempt. 

TOPOOKATHICAL  DUGNOSIS  OF  PeHITONEAL  TuMOBS. 

Tillaux  lays  down  the  following  roles  for  distinguishing  the  vari- 
ous i)oritoneal  tumoi-s:  Tnnwrn  of  the  omentttm  lie  in  front  of  the  in-^ 
testine,  are  movable  (sometimes  adherent),  lie  above  the  |>elvis,  are 
separateil  from  the  liver  by  the  large  intestine^  and  are  distinguished 
from  tumoi-s  of  tl»e  spleen  by  the  absence  of  tlie  characteristic  notch 
and  shape.  These  tumors  are  less  easily  drawn  down  than  up,  and 
follow  the  movements  of  respiration.  Li  the  omentum  may  Ixj  found 
lipoma,  cancer,  and  cysts— the  last  fluctuating.  Hydatid  cysts  may 
give  the  thrill.  Ttanors  of  tite  inesenfrrtf  resemble  the  tumors  of  the 
kidney  by  frequently  having  a  loop  of  bowel  crossing  them,  but  they 
diffor  from  them  by  being  situated  in  the  median  lino  and  by  the 
Kreater  mobility  vi  the  bowel,  as  the  small  intestine  (not  the  colon) 
is  concerned.  These  tumors  are  movable,  esiiecially  uiiwanls  and 
transversely,  and  here  again  they  resemble  the  kitlney,  but  the  latter 
can  easily  bo  returned  to  the  loin,  no  matter  how  disphiced.  A 
tumor  of  the  liver  would  ntit  l)e  so  distinct  on  its  upper  border,  whore 
it  woul<l  merge  into  that  organ,  and  it  would  move  freely  by  respirii" 
tion,  whereas  the  mesenteric  tumors  follow  the  respiratory  movo- 
uipnts  very  slightly.  Lymi)hadonoma,  cysts,  li]>oma,  flbroma,  and 
cancer  ai-o  to  be  found  here.  livtrofHTitoiuol  tumors  are  the  mont 
diflicult  to  recognize.  They  are  nsually  immovably  fixed,  and,  lying 
more  or  less  centrally,  cross  the  median  line  in  part.  They  may  ooj 
tain  fragments  of  bone. 
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ANIMAL  PARASITES. 


The  spienco  nf  helmiuthology  has,  during  the  past  fifty  years,  ac- 
quireil  very  K^eat  imjiortjince  ii«  regarclH  its  relation  Vjoth  with  the 
hygiene  of  every-tlay  life  and  with  practical  therajH^utica. 

In  1819  Bremaer,  in  his  classical  work  on  linn^  worms  in  living 
man,  could  give  a  descriptiou  of  but  twelve  parasites,  of  whidi  two 
were  only  psendo-parasites,  and  of  the  remaining  ten  scarcely  one  was 
known  to  be  really  of  any  s]>ecial  importJinoe ;  for  at  that  time,  it 
should  be  remembered,  the  siKnificauoe  of  the  hydatid  was  practically 
unrecognized.  Within  the  last  decade,  however,  a  series  of  brilliant 
discoveries  conceraing  the  entozoa  has  revealed  to  us  the  existence 
of  a  whole  host  c»f  these  enemies,  many  of  which  encompass  us  with 
ever-present  danger  to  life  and  heiJth.  Even  so  acute  and  far-seeing 
an  investigator  as  R.  Virchow  wrote  only  some  forty  years  ago: 
"The  (juestiou  of  animal  panisites  him  excited  the  attention  of  physi- 
oiaua  in  a  marketl  degree  from  the  earliest  times,  not  so  much  l>e- 
causG  their  presence  makes  this  study  of  practical  im|>ortance,  but 
nither  because  of  the  theoretical  and  often  somewhat  mystical 
interest  which  they  have  arons*^!."  The  list  i)f  entozoii,  given  by 
Virchow  in  the  first  V(^lum©  of  his  "  Handbnch  der  Sf>eciellen  Patho- 
logie"  (1854),  contains  twenty-four  Kpecie>i,  of  wliich  three  must  l»© 
rejected  as  wholly  apocryphal  forms.  As  regards  the  **]iractical  im- 
IMirtauce"  of  the  presence  of  these  parasites,  which  Virchow  thought 
Sii  sligiit,  we  liave  long  since  learned  better.  Since  that  time  also  the 
numlier  of  our  guests  which  are  known  to  us  has  doubled,  so  that  now 
we  can  count  alwrnt  fifty  genuine  entozoa  whose  habitat  is  tlie  huniau 
luxly.  Of  this  nunil>er  tlie  existence  of  certain  ones,  tiotwithstnnding 
repeated  denxmstrations  of  their  presence,  is  still  reganled  b>  some 
writers  as  nuiN^rtiin.  Among  the  latter  is  the  Strong>  Iuk  gigas  of  the 
kidney.  Otbers  are  very  rare,  or  have  l»een  noteil  but  once,  Jis.  f<»r 
example,  the  Montwtomum  lentis  and  the  Filaria  labialis.  Many 
parasites  which  have  been  known  to  ns  for  a  long  time,  but  which,  up 
t4i  within  ten  years  or  so,  were  of  iuti^n^t  only  as  curiosities,  now  oc- 
cupy the  chief  place  in  the  literiitiire  of  the  subject;  among  these  are 
EchiuoctHVUs,  Trichina,  Andiylostoiniim;  the  two  first  named  fill 
exactly  two-thirds  of  the  bibliography  in  TaacLonbcrg's  **  Zuologibche 
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Bibliolbek."  An  adxnooB  which  the  Tnm^  na^Bcm,  DtoiaiqiUT. 
fint  discxivaBd  in  1863  in  the  floid  d  a  hTdroeek,  withcvot  diidntng 
its  sagnifieufeee,  is  the  nasi  widely  dieldbatad  and  the  most  il^iilim- 
tire  of  mny  that  we  know,  rvL,  tiw  FOaria  aaagvinB  boodaia.  The 
Oefaaa  physiciaii,  Wocherex,  waa  the  one  who  fint  reeogaiaed  the 
Inpartanoe  of  this  parasite.  That  the  Iwoad  tapewom  of  the  Rna- 
atan  and  Bwias  can  cause  pemidoiis  blood  iiha^aa  was  up  to  within 
a  few  yeara  entirelr  OT«rlooked.  A  Terr  grant  mnnfaer  cd  Trematodes 
keep  in  terror  the  inhabitante  of  Egypt  and  Japan,  thieatad«g  eon- 
atantly  th^  iD<.At  iuifN>rtant  arg^um  oi  their  bodies.  The  Anchjloa- 
tomom  foond  bj  Dabini  in  the  csdarer  ol  a  poaBtnl  woman  haa 
become  reeognized  as  of  Terr  great  impovtanee  for  thoae  of  eertain 
oorapations. 

F.  A.  Zenker  lias  deraonatiated  Terr  eleariy  the  iiamemw  impor- 
tanoe,  in  a  hygieaie  aense,  of  the  English  discorery  of  l^ridiina,  and 
thonaands  have  been  enafaJed  to  escape  a  nkost  gnre  disease  in  cun- 
set|oence  of  his  labors. 

lu  the  following  Itrief  retrospect  of  the  tlerelopmeut  of  eutoziM>l4^^ 
Joring  the  last  Landred  years  onlj  moth  works  are  nieutit^ueil  ah  orv 
of  interest  and  imiKirtanoe  to  the  physicians  of  to-day,  b\  ivAson  of 
their  present  raloe  in  respect  to  prophylaxis  and  treatmenc  A  list  of 
the  older  writers,  snch  as  Bedi,  Yallisneri,  Mailer,  PaDas*  and  others^ 
will  be  found  in  my  "  Bibliogiaphie  der  kliniscben  Helminthologie.*^ 
The  modem  bifitory  uf  i>arasitic  entoaoa  begins  pro]ierly  with  an 
essay  by  Pastor  Ctoezi,  whom  B.  Blanchard  called  '  Un  homme  iufioi- 
meut  respectable/*  on  the  *  Natural  Hi&tory  of  Worms  which  Inhabit 
the  Viscera  of  Animal  Bodies,**  which  appeared  in  1782;  this  was  th« 
richest  contribution  that  had  up  to  that  time  been  made  to  the 
literature  of  this  subject.  The  forty-four  copper  plates  illustrate  ex- 
ceeilingly  well  for  the  uirjst  part  the  author's  discoveries.  Tho  only 
thing  lacking  in  this  classical  l>ook  is  a  systranatio  amngemait. 
Zeden  the  city  physician  of  Bamberger,  pnblishetl  in  18U0  a  most 
valuable  supplement  which  Budolpbi  calls  an  'opus  (<gn^inm.** 
The  same  Zeder  followed  this  with  an  excellent  natural  history  of 
riaceral  worms — the  first  systematic  work  of  not** 

After  Z»>der  fulloweil  RuJolphi,  whose  *'Ento»>':)ruiu  si***  Wrmiunj 
lutestiualium  KisU>ria  Xatuntlis/'  1808,  is  written  qnite  in  thn 
spirit  of  a  Linnes  and  presents  the  whole  store  of  kuowleilgc  pos- 
sessed at  that  time  in  an  unsurpassed  manner.  His  "--'  m-^/* 
edited  in  1819,  fumisLt^d  a  worihy  Hupi>lement  to  the  "Hi-  ilu- 
ralifl,"  and  is  eren  to-day  indisi^eusable.  According  to  Budolphi^s 
Cf>nc43ption  the  cLissiBcatiou  of  hydatiils  cannot  be  compared  with 
any  other.     Unestualled  for  profundity  and  practtcal  utility  is  the 
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beautifnl  work  of  J.  George  Bremser,  curator  of  tbo  museum  at 
Vienna.  The  work,  which  had  for  its  title,  **  Uelier  lebende  Wiirmor 
im  lebenden  Menschen/*  was  published  in  IHIO;  it  hus  a  uuml)er  of 
very  goml  plates.  The  book  is  even  to-day  an  ornauieut  U)  any  hel- 
mintholoKieal  library.  At  this  time  Germany  had  i^roihu'etl  a  num1>er 
of  investigatorH  such  as  Bojauus,  Nit/nrh^  MoIjHh.  Noriliuauu.  tlte 
joint  author  of  Lamai*t*k*s  "Animaux  sans  Vert^-bres/'  Friedreich 
Sigisiiiuud  Leuckart,  Diesiug,  the  author  of  the  "Systi»ma  Hehuin- 
tium,"  Creplin.  and  von  Siebold.  Of  these  men  Dujardin  Siiys: 
"  IHehuiuthidogie  a  du  preudi-e  naissaure  eu  Al^maf^ue,  et  s'y  deve- 
lop{)er  rapidement.  lis  ont  eurichi  oette  science  d'uue  foule  de  faits 
nouveaux  et  importaubi;  et  cha<jue  aunee  encore  MM.  (VepHu  et 
Siebold  ajouteut  de  uouvelles  decouvertes  li  oelles,  si  precieuses, 
qu'ou  leur  devait  deja."  These  words  are  found  in  the  ]ireface  to  the 
work  of  Felix  Dujardin.  "  Hist* lire  Naturelle  des  Hehaiiithos,'*  Paris, 
l^j,  which  is  still  a  useful  boc^k*  aud  one  of  the  most  exliaustire 
and  systematic  treatises  which  we  possess. 

V.  Siebold's  investij^ations  ui»on  CVsto^les  are  classical,  aud  his 
article  "  Parasiten"  in  K.  Wagner's  "  Encycloi>odia"  will  always  rejwy 
perusal. 

P.  T.  Van  Beneden's  "  Yei-s  Cestfildes  ou  Actttyles*'  and  his  "  Me- 
moire  sur  lea  Vers  Intestinaux"  l>eloug  to  the  imi>erishab1o  treasures 
of  science.  It  was,  however,  a  pmctisinj^  physician,  FritHlricli 
Knchenmeister,  of  Zittan,  who  first  showed  tlie  pr<»feHsional  zrK>li> 
gists  what  waH  t^)  be  acconipiiKlied  by  heliiiinthoht^ical  e\periu)euta- 
tioD.  This  man  is  an  eptx'h-maker.  His  wTitin^s  uik)d  "  Cestodou 
iiii  All^enieinen  uud  die  des  Menschen  inslM*sondere*'  (IS^.S),  and  his 
"  Parasiteu"  (IHiVi)  signalized  the  oi»eniug  of  a  new  era  in  the  science 
of  helminthology. 

The  ctMumaiidiug  figun*  in  nnxlem  entozoology  is  Rudolph  Leuck- 
art,  of  Lei]>sic.  The  first  edition  of  his  work  ap]»eared  fn>iu  Ibii.'t  to 
1876;  the  first  volume  <»f  the  second  edition  in  1879.  This  most 
thorouj^h  work  on  helmintholojjy  is  characterizetl  by  the  great  exac- 
titude of  the  zoolo^icjil  jiart,  and  contains  re|M»rts  of  numerous  new 
investigations  and  experiments.  The  book  is  one  of  great  practical 
utility. 

Davaine,  in  his  "Traite  des  Entozoaires"  (18G0tol877K  baa  given 
us  an  excellent  work  on  practical  helminthology.  This  work  will 
hare  a  lasting  value,  although  the  author  sbinds  rather  in  the  second 
rank  as  a  ztKjIogist.  In  Kn^liiiid  S|H'ncer  C^oblnild,  rM|tecinlly  in  his 
"Entozoa"  (I8r>4).  and  "Parasites*'  (1870),  has  given  to  the  world  a 
most  useful  gnidi*  to  the  science  of  helininthologv.  The  works  are 
beautifully  executed,  and  the  author  presents  his  material  in  a  Wfty 
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that  loaves  notbiug  to  be  denired.  In  Italy  Angelo  Dnbini,  the  dis- 
coverer of  the  AuchyloHtomum,  published  his  "^  Entozoografia"  in 
1850.  TliiH  irt  a  work  of  roal  merit  and  wfis  a  moKt  useful  text-book. 
The  vetorinariau,  Perroncito,  gave  to  hia  countr^meu  iu  1882,  under 
the  title  **  ParaHHlti  dell'  nomo  e  degli  auimali  utili,"  a  good  deamp- 
tioQ  of  the  entozoa,  together  with  the  re8ult»  of  his  own  InveBtigationa. 
The  work  of  do  Bonis  (Najjles,  1876)  is  of  little  value. 

Perhaps  the  best  text-book  on  our  subject  in  the  (German  language 
is  "Die  meuHchlielion  Parasit^^n"  of  Max  Braun,  of  which  the  first 
edition  was  ijublishod  iu  1883  and  the  second  in  1894.  This  work 
coutains  also  a  vnluahle  guide  to  zootomioal  investigation. 

The  worm  fauua  of  animals  is  well  dcscril)ed  in  von  Linstow'a 
**Comi)oudium,"  an  iudiHi»ensal)le  book  (Hanover,  1878  and  1889, 
supplement).  The  literature  of  clinical  helminthology  is  found  in 
tjttnm>  in  J.  Ch.  Huber's  "Bibliographie  der  clinischen  Helmiutbo 
kgie,"  Munich,  18iK)-l81»4. 

CESTODES. 


EchinoGOCCus. 

If  we  consider  the  human  body  a  microcosm  no  parasite  can  be 
called  ni(»ro  correc^tly  a  cosmo]M)litau  than  the  one  al)ove  named. 
The  largo  glamlular  a]>paratus  of  the  abdomen,  the  lungs,  the  lioues, 
the  muHolos,  iucludiug  the  heart,  the  central  nervous  system,  and,  iu 
short,  every  single  organ  may  be  visited  by  it.  Still  it  is  curious  to 
note  that  the  muscular  walls  of  the  digestive  tract,  the  muscles  of  the 
bla<lder,  the  substance  of  the  uterus,  the  Fidlopiau  tulles,  juid  the 
vagiua  are  seldom  or  never  invaded  by  the  parasite.  It  would  seem 
that  the  snuMith  muscle  fibres  with  their  parenchymatous  Huids  fur- 
nish an  unfavorable  soil  for  the  development  of  the  hydatid  embryo. 

The  diffffont  organs  are  invaded  more  or  lees  in  accordance  with 
their  vascular  supply.  Although  the  fiarasite  causes  disturbances 
in  some  lotralities  tmly  after  attaining  a  considerable  size,  it  may  be 
an  occasion  of  very  great  danger  in  other  regions  (br*^>u  '^<1  heart) 
while  still  small  and  imjK»rfoctly  developed. 

The  condition  of  the  host  very  largely  deiwnds  furthermore  upon 
the  changes  which  the  hydatid  undergoes  in  Uie  course  of  time  (giv- 
ing rise  to  suppuration,  etc.).  The  perforation  into  certain  organa, 
as  for  example  the  blooil-vessels  and  air-i>jissages,  results  not  infre- 
quently in  disastrous  catastrophes. 

Tti'tii/t  vvhiuociKCHS  (v.  Siobold),  or  Ttniut  nrrwt  (Van  Beneden), 
has  a  length  ol  from  5.5  to  9  mm.  (DeEke).     The  luirabite  has  only 


ECHINOCOOCtJB. 


505 


three  or  four  sections,  of  which  the  last  on©  is  mature.  The  hooks 
are  thirty  to  forty  in  nuuil>er;  the  rostellum  is  projecting;  the  ap]>en- 
dages  are  thick;  the  eggs  are  muDcl,  and  their  number  in  the  last  pro- 
glottid is  estimated  at  live  hundred* 

This,  the  smallest  of  the  tioniro  of  our  domestic  animals,  lives  in 
the  small  iutestiue  of  the  dog — Defllte  found  it  especially  iu  the  larger 
breeds  and  iu  older  animals.    In  a  mastiff  he  found  one  thousand 


Fia.  Ta— EditoocoociM  Hooki  (itft«r  Krmhbr).    OrMtlj  mapilAed. 

specimens,  in  a  Newfoundland  about  one  hundred  and  5fty  thousand 
— that  is,  from  seventy-five  to  one  hundred  to  the  square  centimetre. 
It  lives  between  the  villi,  but  doe^^  not  burrow  into  the  muscular  layer. 
It  is  often  difficult  to  see  it  on  account  of  the  mucus.  This  ticnia  is 
rare  in  France  and  has  not  yet  l>een  found  at  all  in  England  (Cob- 
lK>ld,  187^*).  After  the  hydatids  havo  been  fed  to  dogs,  from  eight  to 
ten  weeks  elapse  l.)efore  matured  tirnin'  can  be  foimd  (Prietz) ,  The 
first  experiments  in  this  reganl  wore  made  by  von  Siebold  {ZtUttchriJl 
fur  wiMjtcvurlutj'fliche  Ztfolo(jH\  TV.,  1K13,  p.  40*.)).  After  from  two  to 
three  weeks  tlie  tienia  presents  a  IxMly  with  two  segments;  after  tlie 
twenty-seventh  day  the  embryo  may  1>e  seen  iu  the  eggs.  The  fringe 
of  ho(jkli'ts,  it  seems,  is  ofU^n  slied  early,  v.  Sieliold  mentions  that 
the  tienifl!  are  often  found  in  immense  quantity  iu  the  small  intestines, 
varying  accM>rding  to  the  number  of  scolices  with  which  the  animal 
has  l»eeu  fed. 

According  U)  Roll  (*Wurzbnrger  Verhandlungen/'  EQ.,  1852) 
Kndolphi  had  seen  these  parasites  (*'£utoz.  Hist.  Nut.,'*  L.  411). 
Van  Bcuedeu  ("  Memoire  sur  les  Vers  Intestiuaux,'*  1801)  descrilienl 
them  under  the  name  of  Tienia  mimi;  lie  found  them  iu  quantities  iu 
the  Humll  intestine  of  a  dog  one  year  old.  The  tiruiie  were  not  thicker 
than  a  **  millet  seed."  Knibl>e  has  found  thi*  parasite  in  Co|>euh/igeu 
only  twice,  but  iu  Iceland  iu  twenly-fivo  \)er  cent  of  all  dogs.  Some- 
times the  worms  are  present  in  immense  quantiti(*s.  always  in  tlio 
upi>er  half  of  the  small  intestines,  but  uever  in  the  first  ten  to  fifteen 
centimetres  next  to  the  stomach. 
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Varieties  of  Echinococcus  Tumors. 

I.  EcHiNOCOOCTUS  OYSHTicus, — SvnoD.,  E.  unilocularis,  Huber;  E. 
polyinorplius,  Diesiug. 

lat  variety — E,  ^mwdosus,  K.  Leucknrt.* — Synon.,  E.  scoleci- 
pariens,  KiicLeumeifiter;  E,  veteriuonim,  Rud. ;  E.  exogenus,  Kuhn. 

^d  varifity — PL  hydfttititisus,  R,  Tj^nckart. — Synou.,  E.  altriei- 
pariens,  KucLeumeiater ;  E.  iiomiuis,  Rud.;  E.  emlijgeuus,  Kuhn. 

II.  E.  ALVEOLAiUB,  Bulil.— Syuon.,  E.  multiloculuris,  R.  Vircliow. 
Ist  variety — E,  mfilfifccttJans  cxiiitrranM^  R,  VircLow. 

2d  variety—^,  osteoldcuiiai,  Hubor. 


Development  of  the  Echixococcus  Cnyrs. 

If  a  ruTuinating  aiiiuiul  nr  u  pig  ih  fed  with  proglottides  of  the 
Tppuia  eohiuococcus  (young  pigs  havo  proved  the  most  .suiUble  &m- 
mulrt  forex]»erinientatinn)  we  find  at  the  post-morteTu,  jwrforniod  four 
wet^ks  afterward,  small  iiodideH,  a  millimetre  iu  size,  iu  tlio  liver 
which  coutaiu  a  young  t\v8t  of  the  ei;]w]iot'ooc;uH  {O.HO  millimetre  in 
size).     Alter  eight  weeks  the  cysts  ate  1.5  millimetres  iu  breadth. 

A  pig  which  is  killed  at  tlie  eud  of  uLnoteen  weekn  presents  cysts 
the  size  of  a  walnut,  without,  however,  the  small  heads.  After  this 
time  small  sacs  form  on  the  inner  layer  of  the  cyst,  which  contiiin  the 
heads  of  the  echiuococcus.  These  formations,  mother-cyst  and 
heads,  remain  attached  to  one  another  during  life.  Sacs  which  have 
burst  are  only  found  in  dead  hydatids.  The  tirst  sign  of  the  head 
may  l)o  found  in  the  shajio  u(  a  hollow  bud  on  the  outer  wall  of  the 
mother-cysts.  The  numl>er  of  heads  contained  in  a  single  sac  may 
be  a.s  many  as  fiftt>eu  and  even  twenty-two.  The  tii-st  api>caranc^  of 
the  sacs  is  iu  the  form  of  an  elevation  ou  particular  points  in  the  par- 
enchymatous {or  inner)  layer.  These  elevations  contj^iu  a  somewhat 
rounded  cavity,  and  consist  in  excrescences  of  that  layer  of  c«lls 
which  lines  the  inside  of  the  cyst.  The  cellular  layer  l>ecome8  at- 
tenuated and  forms  tlie  first  hollow  bud  which  is  transformed  into 
the  first  head,  souietimeH  toward  the  outsiile  as  an  a]>pendage,  some- 
times turned  in  up^m  itself.  The  formation  o{  the  heads  l^eginsas  a 
rule  after  the  cysts  have  reached  the  size  of  a  haziduut. 

Formation  of  Datofhter-Cyfifs, — Keeping  pace  with  the  growth  the 
cuticuhi  increases  until  it  reaches  the  thickness  of  one  millimetre  and 
the  adveiititia  (connective-tissue  cyst)  measures  five  millimetres  or 
more.     Daughter-cysts  may  form  which  are  not  developed  toward 
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the  inside  but  the  ontside  of  the  parent  (£.  scoleciparieus,  Kiicheu- 
meister). 

The  evniuiion  of  the  E.  hytlatulosus  prore^^ls  in  such  n  manner  that 
the  heads  and  embr.vonic  cvsts  {Bnttkaj»fehi)  undergo  a  retrogiade 
metamorjjhosia  and  assume  the  shape  of  dawghtpr-cysts ;  the  poste- 
rior end  of  the  head  is  convex.  This  change  gi-adually  alFecti*  tJie 
anterior  part,  the  suckers  disappear,  tlio  calcareous  bodies  melt  away 
and  only  the  fringe  of  hrx>klets  remains  iutact  for  some  time.  After 
the  size  of  a  millet  seed  has  l»een  reache<l  it  is  impossible  to  differ- 
entiate these  formations  from  young  hydatids.  The  embryonic  cysts 
undei"go  a  similar  transformation.  The  seotjndary  cysts  may  increase 
in  number  by  the  formation  of  buds  growing  out  of  th*'ir  walla; 
tiually  three  generations  may  be  found  iuraginated.  There  may  bo 
hydatid  echinooocci  which  are  entirely  without  heads.  It  must  be 
assumeil  then  that  the  cyst^Ji  have  collapsed — an  accident  which  has 
ciiuaed  the  growing  together  of  apposeil  paiis — after  which  a  part  of 
the  i>arenchymatons  layer  rises  up  in  folds  as  it  were  and  Itecomea 
pedunculated.  This  pedunculated  i>art  becomes  a  band-like  forma- 
tion which  separates  into  several  pieces,  which  Ixvom**  hollow  and 
surround  themselves  with  new  cuticnlar  lamellse,  in  this  way  forming 
new  hydatids. 

Chemuttry  of  the  Erhinorocaia  (Jtiticlcs. — Liicke  has  shown  that  wo 
hare  to  do  with  a  chitin  substance  which  is  distinguished  from  the 
chitin  of  insects  by  its  lesser  resistjince  to  alkalies.  By  sulphuric 
acid  this  substance  can  l»e  trausforme<l  into  graj^e  sugar  (Lncke  in 
llrcftoic'8  Archiv,  XIX.,  18C()). 

Cftemieal  Composition  of  the  Erhitiocfyccus  FluuL — Pure  hydatid 
fluid  is  colorless,  odorless,  sometimes  somewhat  opalescent,  and  is 
of  a  neutral  reaction;  it  is  only  rarely  somewhat  alkaline  or  acid. 
The  sjiocific  gravity  is  given  variously  as  1.CKI9  to  1.010  iFn^richs, 
Boedei'ker) ,  as  1.012  (Munk),  and  as  l.Olo  (von  Recklinghausen). 
The  amount  of  water  fluctuates  l)etweeu  ninety-six  and  ninety-eight 
per  cent.  Among  the  mineral  comitonents  chloride  of  sodium  ]»lay8 
the  most  important  part.  Munk  ha.s  found  it  present  in  the  pro^ior- 
tion  of  O.Gl  per  cent.  It  is  remarkable  how  small  is  tlie  amount  of 
phosphates,  only  traces  being  found.  Carl»onates  and  sul[)hates 
(calcium,  magnesium)  could  be  demoustrated  more  clearly.  Hugar 
was  found  by  the  majority  of  investigators;  Munk  found  0.06  (ler 
cent,  of  dextrose.  Not  all  obaervei's  hav«^  sncceedt^l  in  proving  the 
presence  of  succinic  acid.     Uric  acid  was  found  by  Munk. 

The  pure  tluid  is  generally  free  from  albumin.  (The  statement  as 
to  the  presence  of  albumin  by  KCichenmeistor  is  probably  a  hijmts 
cnlami,)     Exceptionally  other  authors  have  demouiitrated  the  pre»- 
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ence  of  a  Bmall  percentage  of  jilbumiu ;  so  for  iustance  Nauuyn  alwarfl 
found  some  albumin;  Kl(«  (DiHsortiiti(tu,  Berlin,  1872)  reports 
a  relatively  lai*ge  amount  of  albumin;  IWenstein  {Berliner  kliniscfu! 
IVochenschnJ'tf  1873,  No.  *2i))  olitnined  by  boiling  as  well  as  by  the 
addition  of  nitric  acid  to  the  clear  fluid  a  decidedly  flocciileut  seili- 
ment;  Bock  also  (ReivhtrfH  Archiv,  1873)  found  0.74  per  cent,  albu- 
min in  a  case  oljserved  at  Professor  Frerichs's  clinic.  We  must  not  for- 
get that  other  abdominal  cysts  exist  whoso  fluid  is  free  from  albumin, 
especially  certain  cysts  of  the  ligament^i  lata  uteri,  which  j>resent  the 
same  features  as  hydatid  cystn  so  far  as  tbe  alwence  of  albumin  and 
the  presence  of  chloride  of  sodium  are  concerned.  The  microscope 
mustdetridein  these  cases  ami  it  may  l>e  possible  to  form  a  conclusion 
by  the  iliscovery  of  sugar,  which  is  characteristic  of  echinc^coccus 
("  West|)haler  Beitrii^e  srar  Lehre  von  der  Probepunctiou,"  Arvhiv 
fiir  GyiUikologk,  VIH..  1875). 

Eclihioa}Ci*us  Ilifdafidosits. 

Tliis  reaches  a  weigbt  of  from  ten  to  fifteen  kilogrammes.  Not  in- 
frequently tbedaugUter-cystsare  sterile,  in  other  cases  fertile  cysts  are 
found  side  by  aide  with  sterile  ones.  Tbe  number  of  these  may 
reach  into  the  thousaiuls  (Luschka).  Twenty -five  tri  fifty  are  found 
regularly;  the  size  is  from  tbat  of  a  ]>ea  up  to  that  of  a  walnut  and 
larger.  This  form,  which  is  the  most  important  as  regards  the  |>aih- 
ology  of  the  human  body,  has  l>eeu  described  by  F.  KiichenmeiHter 
as  E.  altricipariens ;  by  older  authors,  as  for  example  Kudolphi,  as 
£.  hominis  (in  contradistinction  to  E.  veterinorum).  In  the  tliesis 
of  Kuhn  (Niederbronn),  which  has  justly  lieen  much  quoted,  it  was 
designated  as  "Esi>ifce2,  at'ei)hal(X\vstis  eudogeua  produiaaut  dee 
gemmes  qui  se  d<5tacheut  en  dedans." 

EchinococcHs  Granulostis, 

This  variety  is  found  especially  in  ruminating  animals,  in  the  pig, 
and  acconling  to  Megnin  in  the  horse  (E.  voteriuonim,  Kudo!i)hi). 
Pastor  GfH'ze  chissed  it  under  the  Tfenias  and  called  it  Tajuia  ris- 
ceralis  smMalis  granulosa.  Batsch  cidls  it  Hydatigeua  granulosa. 
Kuhn  recognized  its  exogenous  proliferation  and  called  it  "AcepLa- 
l<M'yste  Exogouo"  ("  Uechorchos  sur  lea  Act'iihuhK^ystea,"  Lm:^)K 
In  man  this  variety  is  rarer  than  the  hydatid  form  and  scarcely  ever 
reat^hcs  the  volume  tif  the  latter.  It  is  found  only  excpptionally  in 
the  liver,  but  not  »<t  very  infre<|uently  in  the  human  kidney,  and  es- 
IKHriuUy  in  the  female  mammary  gland.  8ommerbrodt  describes  an 
interesting  case  in  I'inhon's  Anftir,  XXXVI.,  1WU>. 

Mrs,  E.  M.^  33  years  old,  was  sufleriug  from  pulmonary  phthisis. 


I 


I 


DEVELOPMENT  OF  THE  ECHIN0C0CCU8  GT8T8. 


509 


The  liver  was  enlarged  and  preseuted  rcimded  protubei'ances.  The 
poet-mortem  Hhuwed  a  liver  of  eleven  and  a  half  inches  in  breadili, 
twelve  and  a  half  inches  in  length,  and  five  inches  in  thickness. 
(See  Fig,  71.)  The  capsule  showed  traces  of  an  old  i»erihep3ititi8. 
The  organ  was  studded  over  almost  its  entire  surface  ^dth  twelve 
echinococcus  cysts  in  a  stage  of  true  scolex  production,  three  of 
which  were  located  in 
the  left  lobe.  The  sizo 
varied  from  that  of  a 
small  apple  ui>  to  the 
circumference  of  double 
the  size  of  an  lulult's 
fiat.  They  were  filled 
to  distention  with  clear 
fluid  contents,  showing 
grayisli-whito  granular 
particles,  some  float- 
ing, some  adherent  to 
the  wall.  There  were 
aoolioes  with  fringes 
showing  forty  to  fifty 
hooklots.  F  r  e  r  i  c  h  8 
("  Kliuik  der  Le!>er- 
kraiikheiten/'U.,221) 
has  seen  this  form  in 
the  hximan  liver  four 
times.  As  a  rule  the 
circumference  of  the 
cyst  was  liolow  that  of 
a  goose  egg.  In  one 
case  only  tlio  cyst  meas- 
orod  nine  and  three- 
quarter  inches.  It  contained  thirteen  i>ound8  of  light  yellowish 
opar^ue  li<iuid  and  one  single  large  gelatinous  cyst,  which  was 
covereil  on  the  inside  with  au  echinococcus  colony. 

Acepfuilocyets. 

In  the  year  1804  Laonnec  (**  ^[omoire  sur  los  Vers  VesiculaireB*"; 
Comptes  rcndus  do  la  Socicte  de  Modecine  de  Paris,  1812,  p.  120)  e«- 
tablishod  the  category  of  echinococcus.  He  demonstrated  that  the 
hydatid  of  man  belouge<l  to  the  animal  kingdom  and  emphasized  the 
fact  that  the  hydatids  which  he  calls,  according  toZeder,  Polycepha- 
las  hominis,  rosemble  in  all  imrticulara  thu  acepludocyats.    How- 
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ever,  Laennec  soon  cncouiitpred  some  opposition,  and  in  tho  thesis  by 
LivoiB  (Paris,  1843),  which  was  written  under  the  influence  of  Bayer, 
the  acG])liaIocy8t  was  again  bauiHlKHl  from  the  animal  kin)i?dom. 
In  Germany  itn  auiuial  natxiro  was  again  advanced  by  Nitzsch  (in 
Gruber'a  "Encyrlopadie/'  Vol.  1.)^  Rokitansky  in  1846 declared  the 
acephalocyst  to  be  a  sterile  echinococcus. 


Echinococciis  Multihcidans,  R.  Vircliow. 

(Syn.,  E.  alveolaris,  Buhl.) 

ThetniR  nature  of  this  very  interesting  parasitic  formation  was 
for  a  lon^  time  not  recognized  and  it  was  described  aa  "  alveolar  col- 
loid," "gallcrtkrebs."     In  the  year  1855  L.  Buhl,  of  Munich,  and  R. 

Virchow  disco ver ed  almost 
simidtaneoufily  thjit  this  puz- 
zling growth  belonged  to  the 
echinococcus  family.  Its  re- 
semblance to  hard  carcino- 
ma is  BO  pronounced  that  K. 
Zenker,  upon  examining  a 
preparation  recently  sent  to 
him,  remarked  that  the  tumor 
presented  a  picture  which 
most  vividly  reminded  one  of 
the  appearance  of  a  scirrhus 
in  fatty  degeneration.  This 
variety  of  echinococcus  is 
seated  abnost  invariably  in 
the  liver.  A  hard  tumor,  at- 
taining the  size  of  a  chihrs 
head,  is  found  which  pre- 
sents upon  its  cut  snrface 
a  tough  framework  which  is 
filled  in  with  alveoli  of  the 
size  of  a  millet  seed  t<  >  that  of  a  pea.  These  alveoli  contain  small  echi- 
nococcus cysts  with  thick  lamellated  walls.  Sometimes  they  cfmtain 
scolicos,  sometimes  they  are  sterile.  The  cysts  are  at  times  crowded 
together  or  may  \m  separated  l>y  somewhat  broad  septa;  they  form 
gelatinous  plugs.  Tlio  centre  of  the  tumor  is,  aa  a  rule,  in  a  state  of 
softening  and  forms  a  kind  of  cavity  filled  with  yellowish,  greenish 
pulpy  masses  (vomica).  The  echinococci  are  situated  in  the  lymph- 
vessels,  a  fact  wliich  was  recently  demonstrated  by  Zenker  {Dcntsrhes 
ArcIUVf  1893,  Vol.  U.).      They  have  a  pronounced  tendency  to  grow 
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into  other  chaDaek,  esi)6ciAlly  into  the  bile-ducU,  a  state  -which  causvs 
the  chronic  icteros  so  typical  in  this  fomi  of  hydatids,  which,  how- 
ever, may  be  absent.  The  symptoms  have  some  features  which  ren- 
der it  possible  sometimes  to  make  the  diagnosis  with  a  certain  degree 
of  probability,  although,  as  a  rule,  this  is  not  done.  If  wo  have  a  firm 
swelling  of  the  liver  of  slow  development,  say  two  years,  in  middle 
age,  obstinate  icterns  of  considerable  intensity,  enlargement  of  the 
spleen,  and  at  the  same  time  the  natrition  is  but  slowly  affected,  an 
alveolar  echinococcns  may  l>e  tlionght  of.  Ascites  may  or  may  not 
be  i)rofiont.  It  is  found  in  attont  one-third  of  the  cases.  (Eilematous 
swellings  may  subsequently  develop.  That  long-continuing  ictems 
is  often  duo  to  parasites  and  may  terminate  in  fatal  hemorrhages  is  a 
fact  to  be  remembered. 

These  symptoms  combined  with  icterus  correspond  with  the  type 
which  N.  Frieilrich  has  establislied  in  Vol.  XXXIII.  of  llrchow's 
Archw.  These  olwervatious  were,  however,  based  ui»on  a  limited 
material.  Another  symptom-complex  which  I  have  myself  recently 
olwerved  is  the  following :  large,  slowly  growing  tumors  of  the  liver 
without  icteims,  and  j^rhaps  later  on  even  a  decreasing  abdouiual 
circumference,  some  ascites,  oedema,  hmg  duration  up  to  throe  years, 
tumor  smooth  and  without  fluctuation.  In  icteric  patients  it  hajv 
pens  that  the  well-known  disi'oloration  of  the  fteces  is  intennittent, 
bilious  stools  being  pfisse<l  from  time  to  time.  I  have  seen  this 
in  a  case  of  Echinoc<iccu3  alvo!)hirirt  of  the  gall-bhwlder ;  tlio  wall 
had  a  thickness  of  one  centimetre  in  places  and  the  gall-bladder 
had  degenerated  into  an  orange-sized  tumor  (Di^ntHrhva  Arrhivy  Band 
48,  p.  432).  In  rare  cases  the  normal  gall-bla<lder  may  be  distended 
by  bile  and  be  pfdpiible  in  this  variety  of  hydatids.  In  niakitig  the 
diagnosis  one  has  to  be  especially  careful  not  to  confound  this  affec- 
tion with  new  formations.  Carcinoma  of  the  head  of  the  pancrt^as, 
which  is  ofton  of  long  standing,  is  liable  to  give  rise  to  errors. 
The  geographical  distribution  of  this  variety  is  very  peculiar.  Of 
the  95  cases  hitherto  known,  Wurtemberg  had  19,  Upper  Bavaria 
20  (i>o8t-mortems  made  in  Munich),  Bavarian-Snabia  8,  Hwit^rlaud 
22,  e8i>ecially  in  the  northeasterly  Cantons,  Austria  7,  Baden  2. 

Single  cases  have  1)een  observetl  in  Upper  Hesse,  Savoy,  Silteria, 
North  America.  The  case  pnblislied  by  Muthl,  1892,  in  an  American 
journal,  does  not  belong  here.  The  Sil)enau  case  was  deiicril>ed  by 
Grussenstein  in  Vratch,  No.  35.  1892.  Of  the  cases  from  Bavarian- 
Sujibta  7  are  of  my  own  oljservation,  so  that  i>erhap8  we  must  con- 
sider this  n*gion  as  the  wntre  of  intensity ;  for  if  it !»  considered 
thai  I  had  no  dinio  and  no  anatoniioal  institute  at  my  command, 
the  number  of  cases  seen  within  the  coudnes  of  Mammingon  must 


512  HUBEB— ANZKAL  PABASEEBB. 

oertainly  appear  very  large.  The  queBtion  aa  to  wbioh  taanua  belong 
to  the  eohinocoooas  multilooiilana  atiU  awaits  abliition.  Klemm 
(Bdlisger),  Arthur  MuUer,  Mangold,  have  written  upon  the  sabjeoL 

AmSOHON  09  iNDirXDITAL  OBOANa. 

A  general  compilation  haa  been  made  by  Neiaaer,  Davaine,  and 
J.  D.  Thomaa.  Local  atatistica  of  reliable  material  we  find  in  the 
writinga  of  Madelnng,  Jonaasen,  and  Thomaa.  The  atatiatioal  ma- 
terial of  the  large  olinica  haa  only  a  very  relative  Taliie»  ainoe  in  anoh 
inatitationa  there  ia  habitually  found  a  conflux  of  patienta  from  many 
different  regiona. 

In  one  i>oint  there  ia  unanimify  among  the  authoK8»  namely,  that 
the  liyer  ia  an  organ  of  predilection  for  the  paraaite:  Neiaaer  atates 
that  the  liver  ia  affected  in  50  per  cent  of  the  oaaeBt  Thomaa  in  57 
per  cent  (out  of  1,897  oaaee  found  in  the  literatoxe  of  the  worid). 
Local  atatiatica  ahow  in  Auatralaaia  65  per  cent  (Thomaa),  Mecklea- 
burg  66  per  cent  (Madelung),  Yorpommem  66.9  per  cent  (Btoaldr), 
Iceland  84  per  cent.  (J6naaaen).  After  the  liver  oome  in  frequency 
the  lunga.  Here  diff^renoea  are  very  great.  In  Iceland  the  lung 
ia  found  affected  in  1  in  every  50  oaaea,  in  Mecklenburg  1  in  10,  in 
Yorpommem  1  in  9,  in  Australia  1  in  6.  That  the  peritoneum  ia 
often  affected  ia  true,  but  primary  diaeaae  of  this  aerona  membrane 
ia  a  rarity.  The  apleen  ia  not  frequently  the  dwelling-place  of 
hydatids;  in  Mosler's  monograph  there  are  only  74  caaea,  30  of 
which  concern  solitary  instances.  With  those  that  have  been  ovei^ 
looked,  taken  together  with  those  recently  added,  I  estimate  the 
number  of  cases  at  100.  As  regards  hydatids  of  the  kidney  the 
reports  vary  between  eighteen  jm:  cent.  (Jonassen)  and  three  and  a 
half  per  cent.  (Madelung).  Neisser  has  counted  80  cases,  Davaine 
22.  Finsen  only  quotes  1.17  per  cent.,  though  his  observations  con- 
cern the  same  country  as  those  of  Jonassen.  As  to  the  frequency 
in  other  organs  I  have  mentioned  a  number  under  the  appropriate 
paragraphs,  since  almost  all  authors  (Neisser  and  Davaine  excepted) 
have  a  very  defective  knowledge  of  the  literature.  The  statistical 
tables  are  entirely  useless.  Thus  J.  D.  Thomas  records  13  cases 
of  hydatids  of  muscles,  while  Marguet  in  his  admirable  thesis 
has  collected  126  instances ;  31  cases  where  the  bones  are  affected 
are  recorded;  and  still  Gangolpho  gives  but  50  cases.  The  data  re- 
lating to  the  presence  of  echinococcus  in  the  ovaries  must  be  accepted 
with  the  greatest  caution. 
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Death  of  the  Echi>ocoocu8. 
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The  vessels  of  the  odveubtia  furnish  nourishment  to  tlje  hydat- 
ids. If  H  to«)  intense^  ijniliferutitm  (»f  the  daughter-  ami  ^granddaugh- 
ter-cysts takes  place,  it  may  be  imagined  that  the  supply  of  nourish- 
ing material  is  iusuflicient  and  that  couBotjueiitly  a  proi>orti(m  of  the 
cyst  inmates  die;  likewise  traumatism,  possibly  ah»o  chemical  irri- 
tants carried  by  the  lymph  stream,  may  remove  the  conditions  favor- 
able to  the  existence  of  the  oyst.  Thns  a  purulent  indammation  of 
the  outer  wall  is  liable  to  iujui-e  the  echinococcus.  Also  increasing 
rigidity  of  the  wall  may  bo  au  oljstacle  to  the  growth  of  the  cyst. 
The  cysts  may  die  singly,  in  which  case  they  collajme;  their  skin  be- 
comes gelatinous,  sodden,  and  thickened,  the  contents  opaque,  and 
show  opa<iue  fat-corx>uscles,  deiul  scolices,  and  their  deljris.  lu  this 
way  the  sao  may  atrophy ;  especially  if  all  the  cysts  have  died  off. 
The  contents  resemble  a  thick  paji  in  which  for  a  long  time  the  rem- 
nants of  the  collapsed  cyst  may  be  found.  An  interesting  discovery 
in  the  dead  cysts  is  the  hemutoidin,  which  is  identical  with  bilipulnn. 
Vlrchow  {Ayvhh\  I..  4*27,  1H47)  says  he  has  rejieatedly  found  that  in 
the  mass  consisting  of  bile  which  coveitd  the  wall  of  the  echinococcus 
sacs,  there  were  innumerable  crystals  of  the  nature  of  those  found 
developing  in  old  blood.  Davaine  ("  Entozoaires,"  p.  380, 2d  edition) 
treats  at  length  u]K>n  the  presence  of  hematoidin  and  establishes  the 
nde  that  it  does  not  appear  in  other  hydatids  than  those  of  the  liver. 

Haban  ("La  Bile  et  THi'mat^iidiu  dans  les  Kystos  Hydatitpies/' 
Tfa^e  de  Paris,  1869) ;  has  worked  out  this  subject  more  thoroughly 
and  comes  to  the  conclusion  that  the  substance  in  question  is  only  to 
l)e  found  in  such  cysts  as  communicate  with  the  bile  ducts.  Tlie  ad- 
ventitia  may  undergo  complete  calcareous  ilegenoration.  Frerichs 
saw  a  cyst  of  goose-egg  size  entirely  surrounded  by  a  calcareous  shell 
two  to  three  lines  in  thicknoss.  Ortli  (**  Pathological  Anatomy/* 
I.,  p.  07.S)  found  in  a  dead  echinococcus  cyst  of  a  child  Urge  <|0&uti* 
ties  of  Charcot's  crvstals. 


ScrpuuATios  or  the  Hydatid  Cysts. 

Tliis  may  start  from  tlie  adventitia  of  the  capsule,  which  containa 
blood-  imd  lymph-resaels,  allowing  the  pyogenic  coccus  to  gain  ad- 
mission. It  may  alw)  ht>  aswumed  that  micro-organisms  enter  by 
way  of  the  bile  ducts.  .\.  tliinl  aiul  fn*«inoiit  mode  of  inftn^tion  ia 
through  tjipping  the  sac  with  septic  instruments.  Hup]mration  may 
prepare  the  way  for  a  rupture  into  cavities  and  duct*.  On  the  oiher 
hand  the  adhesions  to  neighboring  organs  will  guide  the  sui>$eon  to 
Vol.  VllL-aa 
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the  eiact  location  of  the  process.  Bergmaon  found  a  pericystic 
phlegmon  in  about  twenty -live  per  cent,  of  cases  of  echinococcus  in- 
volving external  organs ;  Marguet  24  cases  of  suppuration  out  of  126 — 
that  is,  twenty  i>er  cent. — and  he  is  of  the  opinion  that  tapping  in  the 
majority  of  cases  is  accountable  for  the  condition.  Bokitansky  em- 
phasized the  importance  of  inflammation  of  the  exterior  wall  of  the 
sac,  which  may  give  rise  to  obliteration  and  destruction  by  means  of 
suppuration.  A  pus  focus  which  is  directly  enclosed  by  the  paren- 
chyma is  sometimes  found,  he  says,  in  consequence  of  a  total  ulcera- 
tive consumption  of  the  sac,  and  contains  aside  from  pus  the  col- 
lapsed cyst.  Eafti  ("  De  la  pathogenic  clinique  de  la  suppuration  des 
kystes  hydati(iues  du  foie,"  These  de  Paris,  1891)  thinks  that  in- 
fection may  take  place  through  the  blood,  the  lymph,  or  the  bile,  and 
also  as  a  conseciuence  of  traumatism  (puncture).  The  infections  by 
way  of  the  bile  ducts  are,  he  says,  the  most  common,  68.7  per  cent, 
through  the  blood  in  8.7  per  cent.,  through  the  lymphatic  system  in 
H.5  jxir  cent.  Trauma  claims  for  itself  26  per  cent.  The  prognosis 
is  regarded  as  much  less  favorable  in  suppuration  caused  by  a 
primary  i)ericy8titis  than  in  that  caused  by  infection  (puncture), 
the  latter  figuring  with  60  per  cent,  cures.  A  very  dangerous  com- 
plication of  long-continued  suppuration  of  hydatids  is  found  in  amy- 
loid degeneration  of  the  kidney.  I  myself  have  described  a  case  of 
amyloid  degenorati<m  of  the  kidney  caused  by  protracted  suppuration 
of  an  hydatid  of  the  rtpl<»en  {Mihichner  medichnsvhe  Wochemvhrlfty  1890, 
No.  6).  F.  Kranso  in  "  Yolkmanu's  YortWige,"  N<).  325,  also  speaks 
of  this  coinplicjitittn;  also  V.  Konig,  Jr.  (Dissertation,  Leipsio,  18iK)). 
We  read  liori',  |mge  11 :  "These  long-continuing  supimrations  are  of 
grave  oonstitutioiiiil  import.  Asido  from  tlie  general  weakening 
effoct,  ainylitid  di'^^'noratiou  ot  all  the  abdominal  organs  occasionally 
appears."  Resides  albuminuria,  ohronit*  diarrhoea  which  we  are 
unable  to  cheek  may  point  to  this  danger. 

The  sni)puriition  may  progress  slowly  without  violent  symptoms, 
porhajis  onlysliglit  ft'ver  may  exist  with  some  sensitiveness  on  press- 
ure; the  skin  becomes  red,  very  painful,  and  may  perforate,  an  event 
which  is  usnally  followed  by  a  cure.  Occasionally  the  cause  of  the 
sui>i»uration  is  obscnrt':  it  is  certain,  however,  that  trauma  does  not 
of  necessiiy  jtrecedc.  Ilrre  and  tliere  too  intense  bodily  exertion 
has  b.cn  given  as  an  eiiujdgieal  factfU".  Tn  the  abdominal  cavity  tlie 
]»roximity  of  portions  of  the  intestine  which  swarm  with  bacteria 
may  i)lay  a  certain  ctiolitgieal  role.  Thus  in  my  case  of  cyst  of  the 
sple<'n  tlie  cdlun  was  aillierent  to  the  sac,  and  the  slightest  sei>aration 
of  the  walls  (»f  the  cyst  might  have  opened  th<*  door  to  the  ingress  of 
the  microbes. 
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vcm  is  the  moit*^  whirb  Jonassen  has  given  to  this  chap- 
ter. It  is  evident  Uiut  a  dog  who  harbors  thousands  of  the  small 
ttt'nife  may  pass  daily,  with  or  without  fieces,  dozens  of  rii»e  proglot- 
tides, each  having  uljoiit  tive  hundred  eggs.  The  more  uiiclejuily  and 
careless  is  the  mtui  iu  liis  contact  witli  dogs  the  greater  is  the  dan- 
ger of  infection.  Marked  exum])le8  of  what  not  to  do  are  fnmished 
by  the  moile  of  life  in  the  home  of  the  poor  Icelander,  e8i)ecially  iu 
his  cooking  arrangements.  It  is  not  to  be  doubted  that  he  a4V|uires 
the  echiui)C(Kx'Us  right  iu  the  house.  There  is  no  provision  iu  the 
hnnso  of  tlie  Icelander  for  keeping  by  themselves  the  dishes  and 
plates.  A  table  is  often  Mauting,  anil  tlie  utensils  are  placed  upon 
the  floor  or  upon  the  low  fireplace.  The  way  tlie  drinking-water  is 
kept  is  also  very  primitive.  The  dishes  instead  of  l>eing  washed  ai-e 
left  for  the  dogs  to  lick  clean.  Petting  the  dogs  or  shaping  with 
them  in  the  same  bed  is  customary.  The  dogs  are  also  allowed  to 
use  the  kitcheu  for  sleeping  pur{>oses. 

In  preparing  dried  herring,  a  chief  article  of  diet  of  the  Iceland- 
ers, the  rules  of  cleanliness  are  grossly  neglected.  The  fish  is  eat^-n 
when  scarcely  dried  and  still  raw,  but  previously  jMrnnded  with  a 
hammer  upon  a  stone  resting  on  the  fliKir  {jitthinftiii).  This  stone  is 
perfectly  accessible  to  the  dogs.  Grabbo  and  Jonassen  energetically 
coutrudtct  what  Schleissner  apjieai'od  to  hint  at,  viz.,  that  the  **  album 
gnecum"  is  fre<iuently  useil  as  a  remedy  by  the  Iceland  <iuackH.  It 
must  bo  remarkeil  that  even  Galen  (XII.,  291,  edit.  Kfdin)  devoted 
a  chapter  to  the  white  fteces  of  the  dog,  and  that  Sextus  Plaoitus 
iu  the  eleventh  chapter  vaunts  the  stercus  canis  as  a  remedy  for 
patients  with  dro|>6ica]  conditions;  it  also  is  said  to  effect  a  wonder* 
fill  cure  in  various  forms  of  tinea  and  epilepsy.  A  siniihir  mistake  is 
likewiso  corrected  by  Jonassen— viz.,  that  of  Neisser,  who  credits 
Dr.  Hjaltiilin  with  the  opinion  tlmt  eating  raw  smoked-meat  could 
produce  hydatid  disease. 

iSVx.— The  majority  of  authors  claim  that  women  are  affected  in 
A  oousiderable  preponderance  of  instances:  for  example  of  Neisser'a 
c&sen  210  were  females  and  14H  were  males,  or  a  proportion  of  fifty- 
eight  fjer  cent.  Finsen  (Iceland)  gives  74  men  to  IHl  women. 
t.f.,  seventy  per  cent,  women.  J/inassen,  25  women  and  21  men; 
fifty.four  i>er  wnt.  Acconling  to  J.  1>.  Thomas  tlie  propnrtion  is 
reversed  fi»r  Australia,  viz.,  forty-one  |»er  cent,  women  and  fifty-iiine 
per  cent.  men.  It  munt.  however,  lie  here  remarkoil  that  the  nuUe 
population  of  tlit*!4e  cuunlrieM  pre|HindeMttes.  .  (According  to  the 
census  of  1881  there  were  in  Victoria  lit)  men  to  10(>  women.) 
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Age. — Neisser  figures  from  a  total  of  500  cases:  0-10  years,  4.8 
per  cent. ;  11-20  years,  13.2  per  cent. ;  21-30  years,  30.8  per  cent. ; 
31-^0  years,  24.6  per  cent. ;  41-60  years,  15.2  per  cent. ;  51-60  years, 
6.2  per  cent. ;  61-70  years,  2.8  per  cent. ;  71-80  years,  1.4  per  cent. 
Still  these  figures  give  no  definite  idea  of  tbe  relative  frequency  at 
different  ages,  especially  since  tbe  bosintals  are  frecjuented  mostly 
by  i)er8on8  between  tbe  ages  of  twenty  and  forty  years,  wbile  those 
more  advanced  in  life  are  numerically  but  little  represented ;  nor  does 
one  gain  any  knowledge  as  to  the  patient's  age  at  the  time  the  para- 
site gained  access  to  tlie  organism.  The  statistics  furnished  by 
Thomas  concerning  persons  dead  of  hydatid  disease  in  Victoria  from 
1868  to  1881  indicate  a  variety  of  different  conditions,  for  tbe  fre- 
quency is  represented  at  twenty  per  cent,  between  forty  and  fifty 
years  and  at  fourteen  per  cent,  between  fifty  and  sixty. 

Children  below  tbe  age  of  ten  show  no  small  mortality  percentage. 
Thomas  puts  it  at  seven  per  cent.  The  youngest  child  having  hydat- 
ids of  tbe  liver  was  two  years  and  one  month  old. 

Geographical  Dii^nhntion. — Tbe  classical  home  of  the  hydatid 
disease  is  Iceland.  Scbleissner  (1849),  Eschricht  (1852),  Krabbe 
(1865),  Fiusen  (1867),  and  lastly  Jonas  Jonassen  (1882),  have  given 
us  an  extended  insight  into  the  condition  as  it  exists  there,  the 
works  of  Eschricht  and  Krabbe  being  especially  valuable. 

Scbleissner  claimed  that  one-seventh  (?)  of  the  population  and 
one  out  of  eighteen  sick  persons  suffered  from  ecbinococcus ;  and 
that  tbe  female  sex  i)reponderated.  Finsen  admitted  that  two-thirds 
per  cent,  of  the  inbabitauts  were  afflicted,  and  that  at  all  times  1,5(X) 
por9r)ns  wore  ail'outocl  ^\itli  hydatid  disease. 

Jf'niMssen  reckoned  1  case  for  every  (Jl  of  population — 1.6  per 
cent.  Out  of  74  patients  there  were  44  females;  thirty -two  per  cent, 
of  tbe  patients  were  Iwitween  twenty  and  thirty ;  twenty-three  i>er 
cent,  between  thirty  and  forty  years  of  ago.  Tlie  causes  of  this  en- 
d(^niic  are  iirst  the  relatively  hirgo  number  of  dogs,  which  in  tuni 
acquire  their  teiiije  from  the  sheep,  whose  luiniber  is  so  great  in  Ice- 
land that  for  every  1(X)  men  there  are  reckoned  1,070  sheep.  Tbe 
number  of  dogs  is  estimated  at  10,(KX)  in  a  jioimlation  of  64,(KX)  human 
beings.  The  lack  of  cleanliness  in  slaughtering  seems  to  l>e  pro- 
nounced, and  among  the  lower  classes  filth  reigns  supreme  even  with- 
in tlie  household.  As  regards  the  existence  of  educated  medical  men, 
there  is  such  a  dearth  that  out  of  10,(KK)  inhabitants  there  is  only 
to  bo  found  one  authorized  physician. 

Tbe  distribution  of  hydatid  disease  in  Australia  is  likewise  very 
extensive.  "We  are  indebted  for  our  knowledge  of  it  to  Dr.  John 
Davies  Thomas,  physician  to  tbe  Adelaide  Hosiutiil. 
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The  affection  exisU  chiefly  iu  the  province  of  Victoria,  which 
shown  almost  three  per  mille  mortality  from  liyihiticls ;  one  case  of 
echinot!occii8  is  fouml  iu  every  175  hospital  patients;  iu  New  South 
Wales  the  mortality  is  0.741  i»er  cent. ;  in  South  Australia  1.(11  to  'J.7S 
per  cent.  Thomas  is  inclined  to  the  ^iew  that  the  hydatids  were  not 
indigenous  but  that  they  were  imj>ort<Hl  alouf^with  whiskey  and  other 
liK'SsiugH  of  civilization.  Four  factors  of  hydatid  disease  are  put 
down:  1.  The  number  of  dogs  in  the  country;  2.  The  ojiportunily 
for  muu  aud  animals  to  consume  the  ta>uia  e^gs  devehijteil  in  the 
do^s;  3.  The  number  of  sheep,  cattle,  and  pi^;s;  4.  The  fro<|uejicy 
with  which  dogs  consume  the  entrails  of  the  above-nnmed  animals. 

In  Australia  tluin^  are  iHtimat^'d  ft»r  1(N>  men  l.vWKJ  to  4,7(N1  rumi- 
nants iu  which  New  South  Wales  takes  tlie  lead.  The  pro|»ortiou  of 
dogs  to  men  is  as  1  tu  22;  in  Tasmania  it  is  as  1  t't  8  or  D. 

The  lack  of  large  rivers  is  characteristic  of  Australia.  The 
brooks  cither  dry  uj»  entirely  in  summer  or  there  remaiu  only  a  few 
{^Mx>ls,  which  rea<lily  become  infected.  The  existence  of  extensive 
swamps  is  a  f»*ature  of  Australia  as  well  tui  of  Iceland,  only  iu  sum- 
n»er  the  swanij)  level  is  lower  iu  Australia.  Since  the  inhabitants  of 
the  bushlands  can  ofteu  find  no  drinking  water  far  or  near,  excepting 
that  contained  in  the  small  swamps,  the  danger  of  infection  is  very 
great. 

Ama-ica, — Curtice  Cooper  f**  Parasites  of  the  Sheep,"  Washington, 
1890)  says:  "The  presence  of  hydatids  is,  if  it  ix'rurs  at  all  iu  the 
country,  very  rare.**  Osier  fouml  i'A  crises  of  echiuococcus  reijort^nl 
in  the  literature.  He  believes  that  at  Uuist  (me-tliird  of  them  were 
initK>rte<l.  Iu  Mi»ntreal,  on  the  other  hand,  there  were  found  out  of 
270  hogs,  10  with  hydjitiils  (if  cysticerci  wen*  not  alsn  riM-koiit'd  in). 

Africa, — Bilharz  found  the  i>arasite  in  Egypt.  Kaufaiauu  saw  it 
seven  times  within  a  s]>juu!  of  twenty-two  months.  In  the  Fnpnch 
cok»uies  it  does  not  seem  to  be  infre<|uent. 

Concerning  tlie  Ca[>e  of  GckmI  Hope,  A.  £.  Fick  has  reported 
that  hydatids  are  found  pretty  frefpieutly.  He  diagnosed  ninecaaea 
within  seven  years,  five  of  which  werw  verified  by  oi>eration. 

Asia, — According  to  Fleming  the  disease  is  fre^^nently  found  in 
cattle  in  the  Punjab. 

fSttrrt/M*. — Nnmeroos  cases  of  hydati<ls  have  been  reportinl  in 
Mecklenburg,  in  the  northern  as  well  as  the  eastern  district.  In 
Boatock,  a  city  which  has  l>een  invei^tigatetl  nwtst  thoroughly,  one 
oaaeof  ochinococcus  Wiisfoiuul  fori. 414  iuhal)itiUitH;  in  th(»  Duchy  of 
Mecklenburg-Schwerin,  on  the  other  hand,  one  t^i  each  7,18K  inhalii- 
tantfi.  and  this  w  itliiu  the  |>erio<l  1^50  to  ISKJ.  During  this  time  182 
cases  received  medical  care.    It  is  of  interest  as  cona^rwi  Mfieklenbnrg 
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that  the  fretjuency  of  hydatid  disease  is  not  ex]»lnined  by  the  unniber 
of  dogs.  Cattle  lireediiig  i«vt*ry  extensive  (50  lieads  of  cattle  and  175 
sheep  are  found  to  every  KHJ  men).  Vori)oiumeni  is  auotlior  foeus 
for  echinococcus  disease,  a  fact  which  has  been  eia]>hasized  especially 
by  Mosler.  In  the  juust  forty  your-s  l^I-l  eases  were  observetl,  the  ma- 
jority in  Greifswald,  Auklam,  fStralsund.  Of  the  remaiuiug  jiortious 
of  Germany  Breslau  and  the  whole  province  of  Silesia  are  esi>ecially 
noticeable  on  account  of  tlie  relative  frequency,  nunjely,  0.7G  i*er  cent, 
of  post-mortems.  In  Munich  linld  found  1  cjwe  of  echinocfxjcua 
cysticus  in  300  cadavers,  i.e.,  0.33  per  cent.,  while  Bollinger  gives 
0.42  i>or  cent.  For  Wurtoml>erg  Vif*rordt  cmild  find  only  17  oases, 
the  alveolar  forni  of  the  disease  being  found  here  more  fretjuently. 

In  France  echinococcus  is  not  rare,  a  fact  which  is  illustrated 
by  the  great  number  of  Paris  theses  (about  UM)  tip  to  1894)  which 
treat  of  this  subject.  In  Kouen  3  cases  are  said  to  l>o  found  in  UK) 
ant4:)psiea  (Leudet). 

As  regards  Italy  Pem)ucito  saye  that  tlie  paiasito  is  not  rare. 

In  England  the  number  of  dtmths  caused  each  year  by  the  |>ara- 
Bite  is  estimated  by  Cobbold  at  400.  Murchison  found  a1x)ut  1.5  per 
cent,  in  his  ]>ost-niortems. 

In  Hwit/erhiud  the  cystic  echinococcuH  is  rather  rare.  Lebert  in 
Zurich  found  none  in  8(X)  i)ost-mortem  examinations. 

Injluetice  of  Traumatism, 

Cases  have  l>een  reported  od*  and  on  in  which  hydatids  were  said 
to  have  developed  under  the  intiuen<?e  of  an  external  lesion  made  by 
a  blunt  instrument.  Since  the  presence  of  an  embryo  of  the  Tjeuia 
echinococcus  is  absolutely  necessary  for  the  development  of  a  true 
hydatid,  tlie  connection  l^tween  traumatism  and  hydatid  formation 
can  only  Im?  explained  in  the  following  nianuer:  1.  Trauma  acts  as 
the  element  of  fixation,  I'.e.,  the  embryo  is  arrested  in  its  migration 
by  the  traumatic  exudation  or  cxtrava.siition ;  2.  The  traumatic  exu- 
dation favors  its  development  through  the  concomitant  hyj»eriemia; 
8.  Trauma  calls  forth  Jiu  iuflamuiation  of  the  hitherto  latent  cyst 
whereby  the  host  is  made  conscious  of  its  existence. 


UrtuxLria  CotupUcatimj  Eihiuf*cocai$, 

Urticaria  has  been  observed  after  the  punctare  of  hydatids,  and 
also  in  cases  of  apparently  uninjured  cysts.  From  numerous  aualyi^oA 
of  echinococcus  fltiid  we  know  that  it  HometiranR  contains  certain  sulv 
stances  which  have  to  Ik*  tjik«Mi  into  considfration  when  we  seek  to 
explain  the  etiology  of  nettlo-nish — for  iustauce  Buociuio  acid,  which 
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wsA  found  by  von  Heiutz  in  Lvdutid  tlaid,  altbough  Frericlifl  and 
others  did  not  succeed  in  fiudiug  it.  Later  on  Mournon  and 
Sclilaydeubaiiffeu  diacoveretl  i%  leucomuine  (only  in  sheep,  h(iwever) 
which  probably  has  a  toxic  ootiou.  Bosidesi,  Schreiner's  iCharcotn) 
cryntaln  were  found,  in  reganl  to  which  it  is  not  yet  evident  whether 
they  lx»lonj^  to  the  tyro^iu  or  mucin  substauceB.  These  crystals  wore 
Been  by  Liuhteustoru  (C  ulogne)  in  the  sputum  in  a  case  of  pulmonary 
echinococcus.  This  urticaria  ahows  itself  as  a  rule  a  short  time 
after  puncture,  and  is  sometimes  associated  M'ith  a  soarlatiuiform 
rash,  herpes,  etc.  Fiiwen  was  the  first  to  observe  that  this  Gxautheiu 
also  appears  after  rupture  of  the  cyst  into  the  peritoneal  cavity. 
Among  other  r«;'[>ort«  he  tpuitvs  the  history  of  a  fiirl,  twelve  years  of 
aj^e,  who  harbored  echinocotvus  of  the  liver  for  fimr  years.  After 
iLii  injury,  the  tumor  disap|>eared  and  the  skiu  l>ecame  covered  at  ouoe 
with  an  outl»reak  of  urticaria.  Afterwanl  the  alKlomen.  which  had 
attainetl  lar^e  diiueusious,  was  punctured  with  but  slight  success. 
A  few  weeks  later  rupture  tfK:>k  place  through  the  umbilicus,  giving 
exit  to  H  rtuid  containing  cysts,  tlie  nnml)er  of  which  was  esdmadnl  at 
thousauds.  The  child  had  i>erit4:iuitis,  then  improve*!  for  awhile,  but 
finally  death  oecurreil  from  hick  of  projiercare.  Along  with  urticaria 
general  synipt^ims  which  point  to  a  iK)isoniug  of  the  system,  such 
as  chill,  ilyspna'a,  vomitiug.  weakness  of  the  heaii,  and  collapse,  are 
noted.  As  a  nde,  patients  once  over  one  of  these  attacks  of  miicaria 
seem  to  jiossess  an  imnnmity  against  further  attacks. 

Charles  Feytand  has  anived  at  the  following  conclusions  based 
upon  an  analysis  of  fourteen  cases:  1«  Acute  urticaria  developing 
in  echinococcus  patients  originates  either  after  a  rupture  or  after 
puncture,  and  the  admission  of  the  hydatid  duid  to  a  seroiis  cavity, 
e8|»ecially  to  the  |»eritoneum;  2.  This  accident  is  the  comlitio  sinfi 
qmi  tiou  of  the  development  *»t  the  urticaria,  but  the  latter  dttes  not 
invariably  follow;  3.  Thii  urticaria  cau  l>e  l(M>ked  upon  as  a  diag- 
nostic factor;  if  the  nature  of  the  cyst  is  known  the  urticaria  in- 
dicates the  ruptun^  into  the  abdominal  cavity  ;  if,  on  the  other  hand, 
symptoms  of  njpture  appear  in  a  tumor,  the  nature  of  which  is 
unkiiowu,  the  exantheui  will  [>enuit  of  the  diagnosis  of  hythitids;  4. 
The  Huid  of  the  hydatid  reacU  but  little  u^ton  serous  membranes 
unless  its  composition  is  alteixnl. 

I  supiHwe  tliat,  jtist  as  in  urticaria  ab  ingestis.  a  certain  idio- 
ayncrasy  must  1h*  present  to  give  ris<i  l-o  this  irruption. 

Finsen  (UtjrMkrifl  J'*r  Layer,  18*17)  believ»'s  that  the  unaltere<1 
fluid  dtH*H  not  Jks  a  nile  irritatt*.  ho  that  even  if  ni|>turo  into  the  ix»ri- 
toneal  cavity  tikes  place,  there  in  gr»^at  danger  ouly  in  exceptional 
cases.     There  is,  however,  a  restriction  to  the  coudusious  ruachad 


^^  HUBER— AXTHAL  PARASITES.  ^^^^^H 

by  Feytaud  which  hiia  been  eniphafiized  by  Marguefc  (''EystsB 
Hydatifiues  des  Muscles  Voloutjiires,"  1888),  viz.,  that  the  ex- 
anthein  has  appeared  also  after  ojxjrations  upou  hydatidn  of  the 
muscles.     These  were,  however,  cases  of  suppurating  hydatids. 

Bydnlkl  Thrill  ( FrSmissement  Bydalique). 

This  much  discussed  pheuonieuon  was  i>ointcHl  out  by  Blatin 
(1801),  but  Brian^'OQ  wrote  the  tii-st  really  good  account  of  it  in  1828. 
Frerichs  also  wrote  upon  the  subject. 

Ou  percussion  hydatids  not  rarely  give  out  a  chai-acteristic  vibra- 
tion or  crepitation,  which  can  be  most  distinctly  felt  if  tl»e  swelling 
is  lightly  compressed  with  two  lingers  of  the  left  hand,  while  with 
the  right  hand  a  quick  stroke  is  given  over  the  growth,  or  if,  while 
percussing,  the  hugers  are  allowed  to  rest  for  a  moment  upou  the 
pleximeter.  This  symptom  is  by  no  means  always  found;  I  have 
myself  failed  to  observe  it  in  over  half  of  my  cases.  It  was  present 
usually  in  cases  in  wliich  the  eithiuococcus  included  a  largo  number 
of  cysts,  and  was  not  too  distended.  I  have  never  been  able  to  make 
it  out  whore  only  one  cyst  was  present,  although  Jol)^^  claims  to  have 
obsened  it  in  such  cases  as  well. 

The  significance  of  this  Hym]>tnm  Ims  become  very  much  restricted 
since  we  have  learned  that  other  serous  cysts  can  give  the  hydatid 
thrill.  Bamlx7rger  has  declai'cd  the  manifestation  wortltless  and  as 
only  a  fluctuation  sign  which  is  even  more  fretjuent  in  ascites  and  ova- 
rian cysts.  Juuas  Jonassen.  an  Iceland  practitioner  of  widest  exjie- 
rience,  has  (^ften  ol>8erved  the  hydatid  vibration  very  distinctly,  but 
he  does  not  say  whether  he  considers  the  presence  of  daughter-cystfi 
necessary.  In  ten  of  his  cases  these  were  firesent  six  times.  In  on© 
case  they  were  absent  and  iu  the  three  remaining  cases  their  presence 
was  doubtful.  In  his  twenty -third  case  there  were  neither  daughter- 
cystH  nor  a  mother-cyst,  notwithstanding  the  fact  that  the  ci'ej>itation 
was  very  marked  utfru  vi'Otm.  He  suggests  that  the  cysts  may  have 
been  destroyed  by  suppuration  before  the  post-mortem.  It  is  possi- 
ble, he  says,  that  the  character  of  the  tissue  immoiliately  surrounding 
the  cyst  may  play  a  role  in  ita  pnxluctiou.  The  tissue  of  the  liver, 
for  instance,  which  is  only  slightly  elastic,  might  prevent  the  trans- 
mission of  the  waves  of  flnid.  Crnveilhier  was  of  the  opinion  that 
the  jWmmcmcnt  waspnxiuced  by  the  daughter-cysts  rubbing  against 
each  other.  Dnvaine,  who  has  studied  the  symptoms  with  especial 
care,  comes  to  the  conclusion  that  it  is  not  the  membranes  but  the 
fluid  contents  which  ]iroduce  the  ]thenomenon.  An  i8olat4^d  hydatid, 
he  says,  may   be  characterized  by  a  thiill  as  veil  oa  a  uumbor  of 
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smaller  ones.  The  Urger  the  cjfit  aud  the  more  tense  the  wall  the 
more  iuteuse  is  the  vibration.  I  am  of  the  opiniou  that  contents  and 
cyst  membranes  must  work  together  in  the  jiroduction  of  the  mani- 
festntiuu.  A  simi^le  nbration  of  tJie  flnid  cannot  be  made  resjKmsi- 
ble  for  it,  and  such  a  theory  is  in  op^Hisitiou  to  the  laws  of  physics. 


DUnemtnatiwi  of  £vhwoctKX*ttg  Geiintt. 

The  rupture  of  the  hydatids  into  the  niHlomiual  ca\-ity  may  also 
involve  an  element  of  danger  from  the  fact  that  daughter  or  ^niud- 
daughter  cysts,  or  free  sc<»Lieea  may  be  diHSemluat^^l  and  take  root 
uinm  the  visceral  or  parietal  perit<menm.  It  can  8can*eh-  be  doubted 
that  living  hydatids  may  continue  thoir  exist«^nee  in  the  temi>erature 
of  the  alxlomiunl  cavity.  Thfuigh  1  do  not  lay  much  stress  upon  the 
ex|>eriments  made  by  iH'lxnU'ff  and  Audrjt'ft*  {llrrhotr's  Anfitv, 
CXVlll.),  with  material  tiiken  from  the  ciulaver  two  days  old  ]>re- 
served  in  alcohol,  with  wiiich  they  inoeulate<l  riibbits,  yet  a  success- 
ful trauKplantjititm  of  fresh  hyilatids  from  one  animal  to  another 
of  the  same  si^ecies  mu.*<t  be  j»ossible.  Tliis  iinestion  }ifiina  in  prac- 
tical importance,  eH])ecially  since  it  has  been  asserted  tliat  puncture 
favors  the  dissemination  of  ^jernis. 

Krause  found,  side  by  side  with  an  i>ld  hydatid  cyst  of  the  liver 
which  had  rupturwl  long  l»efore,  a  hirge  mass  of  fi*esh,  new  echinococci 
in  the  abtlominal  and  pelvic  cavities.  It  is  of  conrsn  }K>ssiblc  that  in 
this  case  a  large  invasion  of  echiuococcus  masses  hail  origiuall\  taken 
]>lace. 

K.  Leuckart  is  of  the  o^iinion  that  multiple  echinococci  are  caused 
by  A  single  infection  by  which  numerous  genus  were  disseminatiHl» 
the  vanous  sizes  of  the  cysts  being  exjilained  by  the  more  or 
favoring  influence  of  external  conditions. 


Pbophtlaxm. 

Since  it  has  l»e<*u  cj^tablishotl  tliat  our  domestic  dogs  receive  Ui«ir 
Tn-nia  echiuococcus  from  cattle,  sheep,  and  pigs,  it  liecomea  the  duly 
of  public  h.\gIi'no  to  bring  ulioutii  pi-o[MT  disiMtsid  of  thci^ntrails  (Mm- 
taining  cysts.  Among  the  Icplanders  there  exists  much  uncleanlint^ss 
in  slaughtering.  The  Iceland  {xsasjint  does  not  hang  up  his  slaugh- 
tennl  1>eaHt>i  when  lie  removes  the  hide  and  takes  out  the  intestines, 
but  the  whole  prcK-ess  is  nrcomplishcd  njwn  the  ground.  The  <?n- 
tniils  are  placed  in  o|)en  vessels  on  the  ground,  and  the  dogs  have 
free  sin^sa  to  tliem,  while  the  canvass  msky  lie  for  a  long  time  on- 
akiuuud. 
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At  the  auggestiou  of  Dr.  Krahlie  tlie  following  orders  as  affecting 
Iceland  were  published  nnder  iliit**  of  Jiino  25th,  iHfiO: 

Seetirm  1.  Every  inliabitaut  must  declare  each  year  to  the  au- 
thorities the  number  of  dogs  ownet!  by  hini. 

2.  For  each  dog  four  crowns  must  be  jmid  in  taxes  each  year. 
Farmers,  however,  shall  each  l^e  entitled  to  two  dogs  free  of  tax. 

3.  For  each  dog  not  declared,  a  penalty  of  ten  crowim  in  fixe<l. 

4.  All  entrails  c<Dntaimng  echinococci  must  l>e  buried  or  burned 
under  penalty  of  from  two  to  ten  crowns. 

JoUAssen  says  that  these  regulations  have  accomplished  noUiiug 
as  yet,  and  he  is  of  the  opinion  that  only  the  instruction  of  the  people 
as  to  the  true  nature  of  the  disease  can  promiso  any  results. 

In  regard  to  the  relationship  of  the  disease  to  the  dog,  I  refer  to 
the  chapter  on  etiology. 

Echinococcus  of  the  Liver. 


SYMrroMs. 

The  firet  manifestations  of  hydatids  of  the  liver  consiHt  in  an  in- 
crease in  the  size  of  the  organ.  Accordingly  as  the  cyst  fxt^'uJs  in 
the  transverse  or  longitudinal  axis  of  the  Inidy  the  Hymptoms  differ. 
Thus  the  line  of  percussion  dulness  may  extend  upward  to  the  aecoud 
rib  and  downward  aw  far  aw  the  iliac  bone.  If  two  cvHts  lie  by  chance 
close  to  each  other  the  extent  laterally  will  be  very  marke^l.  The 
pouch-Hlifti>ed  pedunculated  hydatids  may  be  mi.staken  for  tumors  of 
the  gall-bladder,  etc.  If  we  feel  se])arate  tumors,  they  are  HMiooth, 
rounded,  almost  elastic,  though  by  no  meaua  always  fluctuating. 
Concerning  tlio  crepitation  more  will  he  said  later  on.  The  thorax 
may  bo  enlarged  by  the  increase  in  volume  of  the  tumor. 

Pain  is  often  absent.  Not  infrequently  the  patient  comjtiains  of 
a  seuHe  of  fulness,  heaviness,  or  distt.'ntion.  Pain  in  the  shoulders, 
which  was  formerly  held  to  \ye  characteristic  of  liver  disease,  api>eani 
seldom  to  be  such.  Gastric  symptoms  are  esiNHrially  present  in  the» 
complications;  occasionally  vomiting  will  l»e  obsened.  Many  pa- 
tients are  Haid  to  have  an  avemion  to  meat,  ami  especially  to  fat 
<Diealafoy).  The  general  system  may  remain  intact  for^  long  time. 
In  a  few  oases  an  outbreak  of  urticaria  without  any  traumatic  indiience 
has  been  observed.  More  wevere  mauif*wtjitions  show  thoraHolvea, 
esi)ecially  if  suppuration  takes  i>lace  in  the  cysts  (fever  with  itj$  cou- 
8e<iuenoofl,  pain). 

The  influence  of  the  disease  upon  the  bile  |>a88ageH.  also  the  very 
im(>ortaut  conditions  of  rupture  into  the  aUlomiual  cavity,  the  iulH«- 
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tinal  tract,  the  i^lnsof  tbe  kidney,  the  thorax,  etc.,  will  be  deacriVied 
in  a  later  aet'tion.  The  porfail  ohstnu'tioii  mn.y  1m!  Hhown  hy  (L^Iema, 
or  dilatation  of  the  snx^erticial  abdominal  veins  (caiiut  medussB).  As- 
cites is  not  present  iu  the  majority  of  caseH. 

DUONOSIS. 


This  is  very  easy  in  those  classical  cases  which  stand  out  in  relief 
and  in  which  a  slowly  growing  tumor  of  the  liver  without  febrile 

symptoms   is   found   to        

be  rounded,  smootli,  and 
eveutuaUy  tluctnating, 
and  whose  develoi>ment 
does  uot  go  haud-iu- 
hand  with  any  grave  dis- 
turbance of  the  general 
constitution.  That  small 
hydatids  hidden  in  the 
depths  of  the  parenchy- 
ma are  not  easily  recog- 
nistable  scarcely  needs  to 
be  i»ointetl  out.  Indeed 
cysts  of  the  diameter  of 
the  tist  may  remain  un- 
discovered, as  a  case  of 
Frerichs  very  well  illus- 
trates. 

Ceiifiin  forms  of  en- 
largement of  the  liver, 
such  as  amyloid  liver, 
fatty  liver,  the  liver  of 
leukaemia,  and  the  liver 
of  heart  disease  i/*ne 
rvT;*r/«w/«^)  will  be  reml- 
ily  diflferentiated  by  aid  of  the  concomitant  comUtions  and  tbe  his- 
tory of  the  cJise. 

More  difficult  of  recognition  is  aliecess  of  tlje  livf  r,  whicli  in  tern- 
Iterate  climes  is  a  rare  <liseJise.  Here  ferer,  x>^rha]is  jiain,  and  the 
etiological  conditions  will  turn  the  diagnostic  scale  one  way  or  the 
other. 

lifjlHrtnypkic  mrhiutw  may  give  rise  to  error.  It  is  constantly  as- 
sociated with  mild  icterus,  which  originates  in  epithelial  olistniiHion 
of  the  capiilarius  of  the  gall-bladder  (Charcot).     The  liver  reaches  a 


Kia.  Tai— Bohiaooocoiu  Cyvt  of  tbn  Uvar  In  a  Uan  (iO  Vaars 
of  Age.    iPaUODt  i>r  Dr.  WitslenuanD,  of  Blljenu-li  > 


•^24  HUBER— AMMAL  PARASITES, 

size  as  onlr  occurs  in  cancer,  adenoma,  and  leukaemia.  It  is  im- 
portant to  note  that  the  volume  varies  and  in  tlio  later  stages  may  de- 
crease. The  duration  may  be  u[)  to  seven  or  eight  years.  The  border 
of  the  liver  often  still  feels  sharp,  the  surface  is  smooth,  altliough  pos- 
sibly where  there  is  a  thin  abdominal  wall  it  may  be  ma<le  out  to  be 
slightly  granuLir.  The  s]>leen  is  enlarged.  Ascites  is  absent  or  only 
comes  on  later  in  a  mild  degree.  Hyi)ertrophic  cirrhosis  is  differen- 
tiated from  enlargement  of  the  liver  due  to  bile  ol^struction,  as  is  seen 
in  occlusion  of  the  ductus  choledochus,  by  the  absence  of  gall-bladder 
tumor. 

The  most  difficult  point  in  diagnosis  is  to  distinguish  the  con- 
dition from  new  tjronihs  of  wliich  primary  and  secondary  cancer, 
adenoma,  and  colloid  degeneration  are  the  esi)ecial  ones  in  (]ues- 
tion.  The  rare  condition  of  adenoma  led  even  Griesinger  into 
error.  A  man  of  47  yeai-s  who  had  lost  but  little  iiesh,  and  was 
not  ansemic,  jiresented  a  tumor  in  the  region  of  the  liver  which  was 
banl  and  nodular  to  the  toudi,  reaching  to  the  umbilicus.  Car- 
cinoma was  excluded  since  the  ])resence  of  the  tumor  had  been  made 
out  for  over  a  year,  furthermore  (edema  and  amemia  were  absent  and 
nutrition  was  scarcely  at  all  im]>aireil.  Cimsetiuently  it  was  assumed 
that  the  tumor  was  hydatid.  The  post-mortem  showed  the  presence 
of  numerous  adenomata  which  had  ahnont  entirely  replaced  the  nor- 
mal structure  of  the  liver.  Griesinger  is  of  the  opinion  that  a  ixmi- 
tive  diagnosis,  es]>ecially  as  regards  Echinococcus  multilooularis,  is 
j>ossible  only  whtni  prt'vious  puncture  has  1m.m*u  niude. 

Tin*  secondary  rauftT  whii-li  iiiv;ul*''s  tlio  glandular  jarenchyma  in 
numtTons  foil  is  rharactt'iiziMl,  in  cttntradistiiiftion  to  otli^r  canrt-rs, 
by  its  n'lati\t^iy  rai»iil  growth  and  its  in'ompt  uiulfriuiuing  of  the 
constitution.  Of  priniaiv  ran-inoniata  it  is  f-s[ierially  the  ^rtimrr 
tniissi/'"  of  tin*  French  wliifli  is  a  stuiulilin^-l)loc'k  to  tht*  diagu»)sti- 
I'iau.  I  nivself  Iiavt*  oliscivi'd  a  oaso  whii-li  jimvod  fatal  aftera  vwir's 
duration  and  in  wliii-h  tin*  tumor  had  scarcely  grown  at  all  during 
the  last  month.  It  was  a  solitary  eareinonia  of  tlit*  right  lol>o  rich  in 
stroma  formation.  Still  in  niultii>le  eolloid  tumors  of  protracted 
coursi?  ct>nfusion  is  i-vcn  inori-  liabli*  ttuHTUr.  I  tri'ated  once  the  wife 
of  an  innkt't'pi*r.  is  years  of  a^'**.  \v]n»  had  had  a  dfeidcd  enlarijenient 
of  tin*  livt-r  fiir  two  v.ar-*.  Large,  round,  almost  llnetnatiug  tunioi*s 
Were  i-lt-arly  |M'reeiitiltle  tti  tlir  tonch.  The  iihysicians  of  the  Augsburg 
Hosjiital  also  made  tin-  iliagno^j^  of  eeliinofooi'us.  Puneture  was 
without  result.  l*ost-niortein  >lni\ved  a  liver  ten  jxtunds  in  weight 
having  nunit-rous  colltiid  n<'dtdes  up  to  eight  centimetres  in  breatlth. 
l-'ortunately  these  neopla'-ms  are  so  extremely  rare  that  even  Roki- 
tan.sky  and  Frerichs  ha\e  only  seen   isolated  examples.     The  aver- 
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age  duratioD  of  carciuoiuatous  tiuiiors  is,  as  is  well  kuowii,  nnly 
about  five  mouths.  If  the  tumor  is  of  longer  duratiou  the  nssump- 
tiou  is  that  it  is  not  a  caririnoma.  As  reganlB  h^^datidst  huw<ner,  n 
duratiou  of  from  two  to  six  years  is  not  of  rare  occurrence.  Some 
cases  even  last  for  whole  decades. 

Diiifmj  of  thif  ijall-hlfulthr  llkewine  at  times  takes  the  form  of  a 
liuctuating,  painless,  and  slowly  growing  tumor.  The  l(Kudi»itirm, 
however,  and  the  history  which  indicat*?^  that  the  patient  has  p«<Ti- 
oufily  suffered  from  biliary  colic,  may  help  to  make  the  ililTeroutiul 
diagnosis.  This  condition,  as  also  empyema  of  the  gall-blachler,  is 
one  of  not  rare  occurrence.  Nauuyu  (*'Kliuik  der  CholelithiiLsis," 
189*2)  lays  stress  n\>oii  the  following  diagnostic  poiutw : 

1.  Localization  of  the  tumor;  in  the  majority  <if  cfisea  anterior 
and  immediately  lichind  the  alidomiual  wall.  Hemispherical  or 
sausage-shajxjd,  usually  in  the  jMimMtenjul  line,  sometimes  also  more 
toward  the  side  or  median  line.  The  diagnostic  line  given  by  Taylor 
has  not  been  accepted  by  Naunyn.  This  line  is  said  to  extend  from 
the  anterior  termination  of  the  cartilage  of  the  tenth  rib  diagonally 
across  toward  the  left  side  and  downward  so  that  it  bisects  the  median 
line,  somewhat  l>elow  the  umbilicus. 

2.  Motility  especially  during  respiration.  The  displncernent  of 
the  tumor  toward  the  side  is  readily  effected,  it  is  also  movable  in  a 
backward  direction.  Change  of  the  boilily  position  may  likewise 
change  the  position  of  the  tumor.  Tumors  of  the  kidney,  stomach, 
or  omentum  descend  duiing  inspiration,  but  by  tixing  them  with  the 
hand  they  may  be  preventcKl  from  ascending  during  expiration. 

3.  By  tilling  the  stomach  with  giis  (CO,)  the  tumor  in  the  region 
of  tho  gall-bladder  may  be  displaced  toward  the  right  or  left  and  also 
forwanl. 

4.  Puncture,  which  must  be  done  with  needles  which  are  not  too 
short,  furnishes  in  h>  drops  a  fluid  coitt^iining  a  considerable  rptautity 
nf  mucin.  In  empyema  puB  cells  are  never  absent;  pus  of  the  usual 
or  of  a  bile-stained  color  is  often  iliscliargod,  and  at  tlie  siime  time 
often  nmciu.  Puncture  rnuHt  be  done  only  with  the  most  slender 
needles. 

Kmfiijfiiut  *if  (fir  rffill-Uit^ithr  may  cimiplicate  the  diagnosis  on 
account  of  the  large  size  which  it  may  attidn.  Ktichcr,  of  Berne, 
de8<.'ril>ed  an  empyema  of  the  size  of  an  adult  head.  In  order  to  em- 
phasize the  difficulties  which  mnv  arise  we  will  ipiote  Bonilly  (!So- 
ciotv  Auatomi(|ue  dn  Paris,  1872),  who  found  a  gall-bladder  which 
was  crammetl  with  hydatids  and  fillc<l  c«)mpletely  the  aUlominal 
cavity.  Ptnictitro  resulted  in  the  evacuation  of  six  litres  of  bile- 
staiuod  fluid. 
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Pedunculated  hydatids,  as  pictured  by  Frerichfi,  miKht  easily 
suggest  an  over-d  is  tended  condition  of  the  urinary  bladfler.  S4.>me 
authora  also  consider  the  possibility  of  confounding  hydatids  with 
aneurism  of  the  abdominal  aorta,  but  I  must  observe  in  this  connocv 
tion  that  H.  Lebert,  our  best  authority  on  alxlominal  aneurism,  is 
absolut^^ly  silent  as  to  this  jioint  of  differential  diagnosis.  Very  large 
cysts  may  under  certain  circumstances  i)e  taken  for  ascites.  In 
these  cases  all  pi^ssiblo  etioh>gical  factors  which  may  bring  alM)ut 
ascites  have  to  be  considered.  The  differential  diagnosis  between 
Echinoc<)Ccus  nmltilocularis  (alveolaris)  and  the  E.  cysticus,  which  we 
are  just  now  considering,  will  be  discussed  when  we  come  to  speak 
of  the  iirst^named  varipty  of  echinococcus.  ('ertain  forms  of  hydro- 
nephrosis may  present  difficulties.  Cysts  of  the  pancreas,  which  o*-- 
CHsionulIy  attain  enormous  dimensions,  usually  extend  diagonally 
across  the  alxlomen,  and  their  nature  may  sometimes  be  surmised  by 
the  presence  of  sugar  in  the  urine  and  the  alisence  of  indican. 


Pioictare  as  a  Dtagnoattc  MeasioT, 

This  operation  was  formerly  done  with  u  slender  trocar,  but  of 
late  aspiration  methods  have  replaced  it.  Considering  how  pro- 
nounced are  the  charactenstic  features  of  the  hydatid  t!uid.  it  was 
thought  ri  jtriori  that  surgical  interference  woidd  give  a  i)08itive  re- 
sult. Microscopical  examination  of  the  solid  elements  ib-awn  off 
(scolices,  booklets)  was  ex|»ected  to  furnish  the  most  valuable  dia- 
gnostic aid.  This  hope,  however,  is  often  frustrated  by  the  sterile 
condition  of  the  cyst  (acephaloeyst),  and  so  far  as  the  fluid  is  con- 
cerned it  is  in  numerous,  indeed  in  most,  cases  already  decompi:>sed 
and  turbid  with  pus.  On  the  other  hand  various  dangerous  condi- 
ticms  have  appeared  after  exidoratory  ]juncture,  which  had  their  origin 
in  the  fact  that  after  the  needle  was  withdrawn  some  tiuid  escafied 
into  the  alxlominal  cavity.  The  more  distended  the  walls  of  the  cyst 
tlie  more  eiwily  the  fluid  will  estMipe.  If  the  tension  of  the  cyst  is 
diminished  by  withdrawing  a  large  cpiantity  of  its  contents  it  may 
b*5  assumed  that  au  nscjipc^  of  the  fluid  will  Iw  more  diflicnlt. 

The  first  danger  of  puncture  is  the  appeamuce  of  urticaria,  which 
we  can  briefly  i>ass  over,  since  we  have  devoted  to  it  a  a{)ecial  para- 
graph elsewhere,  but  we  will  add  that  Brieger  has  e\amined  the 
hydatid  fluid  at  the  suggestion  of  Langeubncli  and  discovered  a  sub- 
stance which  when  injected  in  rnici*  proved  fatjd  to  them.  General 
symptoms  in  connection  with  urticaria,  collapse,  etc.,  we  have  already 
discussed. 

A  secoud  danger  arising  from  the  e8cai>e  of  the  fluid  ifl  in^m- 
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matiou  of  the  ]>erit<>ueuin,  wbioh  luny  l>e  either  sligbt  or  fatal.  Id 
a  di.ssertatiou  by  Kamlar  (Halle,  1888,  "Ou  the  Ti-ejituiont  of 
Erliinocoocua  of  the  Abdomiuul  Wall"),  writton  uuder  dinvtion  of 
Weber,  jniucturo  is  rccoiuiueuded  as  a  procedure  safe  and  free  from 
all  dauger.  TLis  opiuion  is,  however,  based  apon  a  few  isolated 
cases  observed  by  the  author  hiiusolf.  But  in  these  four  oaseK  a 
prououuceil  urtiuiria  was  i)resent  in  three,  and  in  one  peritonitis  de- 
veloped which  lasted  twelve  days. 

The  third  danger  which  is  t^i  be  avoided  is  the  dissemination  of 
germs  into  the  abilouiiual  cavity.  Aa  a  rule  of  surgery  it  must  Im; 
remembered  that  puncture  can  only  be  done  if  the  oi>eratir>n  proper 
is  to  follow  imintnliately  after.  In  Kouig*8  cliuic  at  Gt>ettiugen  punc- 
ture has  not  been  performed  since  1882  in  any  dul>ious,  much  less  in 
u  ]>ositive,  case  of  hxdatids.  Konig  emphasizes  the  fact  that  punc- 
ture made  with  fine  needles  is  esjiecially  dangerous  Itecause  in  this 
case  the  pressure  of  the  Huid  in  tlie  cyst  itself  is  not  diminished, 
but  will  exert  an  action  at  the  //><'»«  wii/iom  resistentio',  i.i;,  the  punc- 
ture o]>euiug.  It  is  easily  uuderstfMxl  tliat  tliere  is  no  danger  of 
esca]>iug  fluid  where  there  are  adhesions,  which,  however,  cannot,  un- 
fortunately, be  positively  diagnosticated. 

Eichhorst,  of  Ziirich,  has  of  late  published  some  observations 
showing  thatruiitura  of  liver  echinococcua  is  manifested  by  a  peculiar 
odor. 

I,  A  servant  girl,  28  years  of  age,  had  for  nine  years  hydatids  of 
the  right  lobe  of  the  liver  and  lately  had  shown  signs  of  supjmration 
with  septic  pleuritis  and  i>ericanlitis.  At  the  o[^ration  thei'e  was 
drawn  t)ff  a  thin  pus  or  fonl-HincIliug  fluid  containing  many  cysts. 
The  Huid  preservetl  in  glass  vessek  had  entirely  lost  this  bad  odor  by 
the  following  day  and  gave  off  only  a  strong  but  agreeable  perfume 
which  suggest4?(l  plum  jelly.  Besides,  such  shreds  of  the  hydatid 
iiuMubranes  as  showed  an  ochre-colored  coating  also  posaeesed  the 
odor. 

U.  A  man,  39  years  of  age.  sick  for  three  years;  vomiting  of 
membrancM,  the  vomited  matter  showing  the  specific  echiuix-rHrens 
odor.  Later  the  same  odor  of  the  breath  was  noticed.  The  diagno- 
sis was  made  of  rupture  into  the  lungs.  After  four  days  he  had  a 
severe  cougl),  which  brought  up  many  yelhjwish-retl  membranous 
shreds  coveretl  with  h.i^matrMdin  which  gave  off  the  same  ammatic 
smell.  Sul)«e<|nent  rosecti<»n  of  the  rib  resulted  in  a  euro  {Ze.iUchn/l 
pr  kliniache  3Mictn,  XVII.,  Heft  3  und  4). 


E(!MlN<Xtx;*TH  SmrHRENICfCS, 

The  hydatids  m  hicb  procewl  from  the  convexity  of  the  liver  and  iu 
developing  pr»«8  up  the  dinphnigm  and  encroncli  upon  the  thoracic 
cavity  have  been  cjiUed  subphrenic  (better  hv'i>ophrenic). 
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In  fresh  cases  of  Lypophrenio  ecliiaococeus  which  have  not  anp- 
purated  the  differt* ntial  diagnosis  from  pleurisy  becomes  importaut. 
Pleurisy  begins  with  acute  febrile  symptoms,  cough  is  present,  and 
there  is  pain  of  a  iancinatiug  character,  and  friction  souuds  are  audi- 
ble; the  dyspncea  declines  as  the  acute  ]>iuu  subsides^  the  thorax  is 
barrel-ahai>ed,  and  the  liver  is  pressed  down.  If  echinococcus  is  devel- 
oping it  is  associated  with  j)aiu  of  non-remitting  character  s])roading 
toward  the  shoulders,  and  also  with  persistent  dyspncea.  It  causes 
a  bell-shajHsd  dilatation  of  the  lower  thoracic  cavity.  The  iutercostal 
spaces  are  not  pr<^)tnidiug,  the  heart  and  medinstiuum  are  le^s  T)Iainly 
displaced,  the  line  of  dnlness  deviates  from  the  line  of  the  pleura. 
Bronchophony  and  8Bgoi>hony  are  absent  and  the  coui'se  Ls  very  i)ro 
tracted.  The  diagnosis  of  a  suppurating  cyst  must  bo  made  ac- 
cording to  the  i>ointa  given  by  Leydon  for  pyopneumothorax  sub* 
phrenicua — exudation  in  tlie  lower  porti(m  of  the  thorax  without 
cough  and  expectoration,  but  with  pain  and  fever;  clear  percussion 
note  as  far  as  the  border  of  the  ribs;  duluesa  behind  and  l>elow,  even 
absence  of  respiratory  murmur  at  this  point,  and  fremitus,  metaUic 
tinkling,  and  the  succussion  sound.  Beneath  the  clavicle  there  is 
vesicular  breathing  as  far  ns  the  thinl  or  fourth  ril),  even  fremitus. 
By  cliauge  of  i}08itiou  the  [>ercuHsion  dulness  changes ;  the  thorax  is 
scarcely  inci'eased  in  size  and  the  intercostal  spaces  are  oven;  Uie 
heart  is  but  little  disjilaced;  the  lower  edge  of  the  liver  is  depressed, 
even  as  far  as  the  untbilicns.  Perforation  into  the  respiratory  tract 
may  furnish  further  evidence  of  the  proper  diagnosis  (Leyden,  Zcit" 
Hchrift  far  klifmclie  JleAwm,  I.,  388,  1880). 


Rnptwre  into  (he  Peritoneal  Sac. 

Finsen  regarded  rupture  of  the  hydatid  into  tJie  [leritooeal  cavity 
as  a  condition  attended,  as  a  rule,  with  but  little  danger.  On  the 
other  hand  Frerichs  has  ol)servetl  cases  in  which  death  resulted 
after  such  rapture  in  a  few  hours  or  days.  In  more  recent  times 
the  opinion  has  been  acceptetl  tliat  pure  unaltered  hydatid  tiuid  may 
with  impunity  e8ca|)o  into  the  abdominal  cavity, 

Konig,  ndying  on  the  statisticjil  reports  of  Neisaer,  which  deal 
almost  entirely  with  fatal  cases,  descri1>es  rujiture  as  an  aooident  of 
the  highest  impt)i*tiuice.  In  accord  with  Langenbuch  we  read  in  the 
thesis  of  Marius  Manny  (1891) :  **I>8  ruptures  intraperit^mealesdes 
kystes  du  foie  ne  s'ac^*ompagnent  le  plus  souvent  qne  d'acridents 
legers,  i\  moins  tjue  le  liquide  epanclie  ne  soit  pas  infectc."  That 
some  hold  tlio  npfKjsite  view  is  well  explained  by  the  fact  that  the 
cysts  which  rupture  are  very  often  old  i>nesj  whose  contents  already 
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show  evidences  of  decompoBition.  That  rupture  of  suppuraiiug 
ichorous  hv<ljiti<l8  is  ihiugf^rous^  ueeils  no  further  tleroniiKtration. 

AVhen  rupture  has  takeu  place  it  may  happt^u  that  only  the  adven- 
titious sac  has  been  opeued,  allowing  the  uninjured  hydatid  to  esca^ie 
into  the  abdominal  cavity.  Usually,  however,  the  mother-cyst  at 
least  bursts,  and  acc(»rdiug  as  it  is  an  Echinococcus  ki*ai^q1(^us  or 
hydatidosus  will  give  foiih  diffei*ent  material. 

The  determining  causes  may  be  external  violence,  such  aa  blows, 
kicks,  or  excessive  l>odily  exertion— as,  for  example,  lifting  heavy 
weights,  or  atotjping.  Spontaneous  rupture,  due  to  great  distention 
of  the  sac  or  to  preceding  suppuration,  occurs  more  rarely.  The  first 
symptom  is  collapse,  from  which  sjteetly  recovery  is  the  rule.  Erujv 
tion  of  urticaria  is  not  rare ;  the  abdomen  becomes  enlarged  in  the 
form  of  ascites,  while  the  tumor  of  the  hypochondrinm  disap}>ear8. 
After  a  few  days  in  which  there  is  ]>ain.  resorption  may  tjike  place. 
Even  if  severe  peritonitis  occur,  a  cure  can  still  take  place,  as  in 
the  case  mentioned  by  Bertin  {Union  MeiJurtle,  18<>S),  where  the 
patient  whose  cyst  was  ruptur«>d  by  a  blow  sfnm  recoveretl  from  the 
snbse^iuent  i>erit(^uitifl.  The  escajH*  of  l)ilo  into  the  i)eritoueum  in 
such  ruptures  was  formerly  looked  upon  as  furnishing  very  danger^ 
ous  irritation.  The  case  of  Forster's  is  cited  in  the  Arthir  dt-r  Ueil- 
kwtJe,  III.,  185,  1862,  as  a  rare  example  of  cure  after  esc4ipe  of  bile 
into  the  i»eritoneal  cavity.  But  we  find  in  the  alwve-cited  work  of 
Manny  three  well-descril)ed  cases  of  recent  date  from  such  observers 
as  Ferrier,  Richard,  and  Fensol,  in  which  recovery  took  place  after 
rupture  with  escape  of  bile. 

Riiftnrt  itito  Utt  InttMinal  CanaL 

This  termination  of  hydatid  disease  belongs  to  the  more  fretineot 
occurrences.  Neisser  {L  c.)  gives  40  cases,  Madehing  8,  and  Ijotour- 
nenr  28.  The  event  leads  in  the  majority  of  patients  to  I'ecovery,  and 
so  we  find  in  Letoumeur  only  a  single  fatal  case  reported.  The  cause 
remains  for  the  most  part  unknown.  The  rupture  may  take  placv*  in 
any  jwrtion  of  the  gut.  That  into  the  colon  is  looked  upt^n  as  the 
most  favorable  accident.  In  some  cases  hydatids  which  wore  found  in 
the  excrements  had  first  passed  through  the  gall  ducts,  as  shown  by 
icterus  and  the  preceding  attacks  of  biliary  ci>lii!.  In  seven  cases 
cysts  werecoincidently  vomited  (Letoumeur).  Inonecasean  hyihitid 
the  size  of  an  egg  located  itself  in  the  a])pendix. 

Bnptum  iuio  the  Siwmch, 

Tins  moile  of  exit  is  h^ss  oft^^n  ol>s«^rv<'<l  in  livt^r  hidatid  than  that 
by  wav  of  tiie  intestine,  which  fact  is  in  part  expUiued  by  the  greater 
VouVUL-M 
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length  and  surface  of  the  gut  offering  more  points  of  attack  than  does 
the  stomach,  whose  right  half  alone  comes  into  question.  The 
greater  thickness  of  the  stomach  wall,  too,  may  make  rupture  here 
more  diflScult.  In  Letoumeur  we  find  10  cases,  3  of  which  alone  were 
made  positive  by  the  vomiting,  while  in  7  along  with  the  vomitus 
there  was  also  a  discharge  per  rectum.  Disturbances  of  digestion 
and  pain  (i>eritonitis  2)artialis)  may  precede  the  rupture.  As  a  direct 
cause  in  one  case,  a  blow  against  the  edge  of  a  table  was  noted  (a 
four-year  old  boy  with  tumor  of  the  liver ;  recovery.  Madeluug,  /.  o. ) . 
In  a  case  of  Gerin-Koze,  rupture  followed  exploratory  puncture ;  re- 
covery took  i)lace.  That  the  rupture  occurs  mostly  in  the  i)ortio 
pylorica  is  easily  understood.  Eupture  into  the  stomach  must  be 
looked  upon  as  dangerous.    Out  of  10  cases  2  pro^'ed  fatal. 

Rupture  into  the  Uriuary  Tract. 

A  35-ye4ir-old  woman  with  large  echiuococcus  of  the  liver,  noticed 
one  day  that  the  sensation  of  distention  in  the  abdomen  had  dis- 
appeared, while  at  the  same  time  there  was  increased  desire  to  uri- 
nate, and  4,2n0  cubic  centimetres  (nearly  8  pints)  of  urine  were  voided 
in  the  twenty-four  hours,  while  i)i-eviou8ly  there  had  been  but 
1,750.  In  one  i)ortion  of  the  urine  four  booklets  were  found  (Robert- 
son, Dissertation,  Freiburg,  1890).  In  Neisser  (A  r.)  are  found  7 
cases  of  ru]>turo  of  liver  hydatids  into  the  urinary  tract.  In  a  case 
of  Sfhmalf UK  (Dissortatioii,  Kroslau,  ]8i>8)  iuiuutous  cysts,  showing 
Hcolices  and  booklets,  woro  paased  out  with  tho  urine. 

Jiiffifi'n'  ihiotfijh  the  Alnhnnluid    U'<ffl. 

TIuH  rcLitivt^ly  favomblo  exit  was  t>bs('rv(Hl  0  times  in  Made- 
lung's  cases  (Hit  ()f  a  total  of  I'I'J  patients.  After  preceding  adhesion 
to  tlie  skill  JL  red  thictuatiiij^  spot  devel()ps,  which  in  some  instaiK-es 
op«'ns  spoiitain'ously,  in  others  is  treated  by  incision,  hitill,  n'Covery 
doi'S  lint  always  take  jilace,  since  peritonitis  maybe  present  at  tlie 
same  time,  as  iiistaiic<'d  in  a  cast*  b\  Vrit  (/^//*.s  Art-ltlr,  II.,  17*.*7i. 
Til  is  happened  to  a  iniildh'-ap'd  woman  whosi*  livtlatid  abscess 
opened  iM'twccii  the  tenth  and  elcvt'ntli  ribs.  Hundreds  of  cvsts  from 
the  sixe  (if  a  jM-a  to  that  of  a  lien's  e^^j^  were  passed,  but  in  spite  of 
this  the  Woman  <lied  soon  affer  ()f  purulent  perit<mitis.  Additional 
castas  from  the  older  litdatun' have  !>een  ^iveii  by  Cruveilhier  in  the 
article  "  Act'])haliH\sti'"  in  tin-  D'ntinniKtirv  th-  JIr<ltritic  ft  itr  (hi- 
rtmjit  jff'fitj'ft  s,  iH'i'.'. 
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PmdnUUm  of  Hydatids  info  the  Exit  Passages. 

a  rare  oocurrenc«;  (or  example  Frericbs  relates  but  one 
instance  from  bis  own  experience.  As  a  mle  the  nipturo  of  the  sac 
into  the  bile  passages  is  preceilotl  by  suppuration.  The  iluotus 
choledochuH  is  usually  ilisteudcd  and  occluded  by  bile-soaked  col- 
lapsed cysts.  The  symptoms  may  be  very  severe  and  the  whole 
picture  may  suj^gest  gallstone  colic.  That  a  severe  form  n{  icterus 
may  accompany  the  process  is  not  astonishing.  The  concomitant 
suppurative  proceiis  may  occasion  chills  iknd  an  intermittent  form  of 
fever  reaching  as  high  as  41^^  C.  (105'  F.).  On  the  other  hand  the 
elimination  of  the  cysts  l)y  way  of  the  intestinal  canal  may  start 
the  imtient  toward  recovery.  The  attacks  of  a])parent  biliary  colic 
may  recur,  but  o<'clusion  of  the  [uissagt^  caii  alst*  take  phice  without 
pain.  The  attacks  of  fever  may  go  hand-in-hand  with  8Ui>puration 
in  tlio  liver  tissue;  but  they  can  ivlao  be  caused  in  the  same  way 
as  those  paroxysuis  which  come  on  in  gall-stone  colic,  antl  which 
Charcot  has  called  ^fih'rv  infn'mitfattc  tfi/mjifomndqtie  ht'^xiUque  on 
bilininr.  Since  the  distended  ductus  choledochus  may  also  make 
pressure  upon  the  jiancreatic  duct  the  occurrence  of  fatty  stools 
is  well  e\|»lnim.id.  An  enlai-gemeut  uf  tlie  gall-bladder  likewise 
takes  place  when  the  ductus  choledochus  is  for  a  long  time  occluded. 
Of  much  interest  ai-e  also  those  cases  in  which  hydatids  escape 
by  way  of  the  respiratory  organs  and  through  the  bile  (tasaagea  at 
the  same  time  (Bumke.  Beymondon).  Even  here  recovery  can  take 
place. 

Jrtttndlce, — As  to  what  in  general  the  development  of  ictema  sig- 
nifies in  hydatid  diseases,  Frerichs  has  given  his  opinion  that  it 
is  usually  absent.  Jonas  Jonasscn  (188^2),  basing  his  opinion  upon 
the  observation  of  oil  cases,  says:  "I  can  confidently  stiite  that 
icterus  is  not  a  universally  occurring  symptom  among  (H'hinococcDs 
patients  in  Iceland."  Among  these  5(J  cases  icterus  was  noted  10 
times— 17. 8f»  per  cent.  The  cause  of  icterus  in  thi>se  ciises  may  be 
threefoKl:  1.  Occlusion  t>f  the  bile  duct  by  hydatids;  2,  Com- 
pression and  fitinlly  oblitrriitioii  cif  \hr  biln  dtirt;  li.  Multiple  an- 
geiiK'liolilis,  catarrhal  or  suppurating;  also  iK>rtal  phlebitis  and 
sui>purative  heiuititis. 


Infiiienct  of  the  Echixtococciis  Ujtott  (he.  Vam  Cava, 

That  the  prcsHnro  of  largo  hydatids  mar  cause  stasis  with  ita 
consecutive  thrombosis  is  h  priori  evident^  and  in  point  of  fact  the  his- 
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lory  of  the  affection  is  not  entirely  devoid  of  examples.  Compres- 
sion without  thrombosis  can  also  occur,  as  the  following  instance 
shows : 

A  girl,  12  years  of  age,  was  treated  for  multiple  echinococcuB  of 

the  alxlomen  at  tlie  StraaVmrg  City  Hospitiil.  The  circumference 
of  the  abdomen  was  over  ninety  centimetres,  and  there  waM  dieten- 
tion  of  the  8U|>erficial  veins.  The  auto{)sy  showed  numberless  hyda- 
tids of  tlie  liver,  whose  right  lobe  was  aimoBt  entirely  destroyed  by 
the  tumor  involvement.  The  vena  cava  was  found  entirely  enclosed 
by  cysts  and  compressed.  The  adhesions  of  the  walls  could  be  torn 
ai>art  with  the  employment  of  some  force.  There  was  no  throm- 
botic material  found.  It  is  worthy  of  remark  that  in  this  case 
oedema  of  the  lower  extremities  was  absent. 

An  extjaisite  case  of  thrombosis  of  the  vena  cava  was  described  bv 
Faille  (These  de  Paris,  No.  229,  1884). 

A  woman  of  29  years  presented  a  large  growth  of  the  liver  which 
waa  at  once  recognized  as  echinococcus.  but  still  puncture  gave  only 
negative  results.  During  its  course  an  ext-ensive  venous  network  of 
the  trunk  showed  itself,  especiidly  ui)on  the  right  side;  there  was 
codema  of  the  right  leg,  and  later  on  of  both  legs,  t<^gether  with 
hiematemesis.  The  i>ost-mortem  showed  the  summit  of  the  right  lolie 
of  the  liver  to  be  the  site  of  the  hydatid.  Posteriorly,  on  a  level 
with  the  vena  cava,  the  adveutitia  of  the  tum*»r  had  grown  fast  to 
the  wall  of  the  vein,  and  at  that  {toint  was  foun<l  an  organized  throm- 
bus of  the  thickness  of  a  finger. 

A  further  obeen-ation  is  also  fnmiahed  by  Bryant  {London  Med- 
veal  Times,  June  29th.  1878). 

EOHIKOOOCCUB  OF  THE  SPLEEN. 

The  solitary  echincK-occus  has  been  described  al)out  forty  times. 
A  decided  seat  of  jiredilection  is  not  demonstrable;  all  j»ortions  of 
the  organ  may  become  affected.  The  growths  may  reach  such  dimen- 
sions that  the  loft  side  of  the  thorax  is  quite  expanded.  There 
is  a  certain  tendency  to  retrogreasion  (wilfificatiou).  A  dangerous 
form  of  destruction  of  the  hydatid  is  that  due  to  su]  "puration  which 
may  lead  to  nipture  into  neighboring  cirgans  (lungs,  intestines,  i»eri- 
toneal  cavity)  and  by  reason  of  long-continued  suppuration  may 
cause  amyloid  dti^eueration  of  the  kidneys,  etc,,  as  in  a  case  do- 
scribetl  by  the  writer  in  the  Mihwhucr  ^Mlr'tuisfhe  WinhmMrhrlff,  1H*K>, 
No.  5).  In  nipture  the  variety  of  the  hydatid  will  be  reiulily  made 
out  by  the  vomited  matter  and  by  the  stoc^ls;  the  rupture  of  E.  granu- 
losus ran  perhaps  rK*<iir  without  giving  rise  to  svmpt<»ms. 

The  tumor  which  can  be  felt  in  the  left  hyprHhondrinm  will,  as  a 
role,  be  readily  made  out  as  an  enlargement  of  the  spleen.     In  exc«o- 
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Bive  development  it  descends  from  the  thorax  into  the  abdominal 
ofivit.v  nntil  it  refiohes  the  neighborhood  of  the  Rptne  of  the  ilium. 
The  pain  due  to  the  size  of  tlie  tumor  aloue  is  in  the  main  very  iusi^- 
uificant  and  is  dependent  upon  x^erisplenitic  processes.  Aside  from 
trauma  and  severe  bodily  exertion,  the  clear  unaltered  hydatid  tlui<l 
may  jierhaps  of  itself  set  up  a  certain  irritation  in  the  ueif^hborhmxl. 
The  swelling  of  the  spleen  increases  but  slowly.  In  the  cases  pub- 
lished by  myself  I  have  estimated  the  duration  of  the  process  at 
ten  years.  In  many  cases  the  tumor  develops  more  rapidly  and  witli 
decided  pain. 

Fluctuation  is  present  in  the  larger  cysts,  and  the  hydatid  thrill 
may  be  observed.  The  general  health  is  usually  well  preserved,  and 
it  is  only  when  suppurative  changes  occur  that  the  system  suffers. 
The  disease  picture  may  be  much  altered  by  complications  with 
other  localizations.  Thus  ^losler  found  the  liver  implicated  thirty- 
two  times,  the  greater  omentum  ten  times,  the  pelvis  six  times,  and 
the  mesentery  four  times. 

The  diagnosis  has  to  do  e8i>ecially  with  the  exclusion  of  other 
chronic  tumors  of  the  spleen  (malaria,  leukemia,  p^seudo-leukicmia, 
and  fiitty  degeneration  of  the  spleen).  The  rare  multiple  cystio 
growth  of  the  spleen  (Schulze.  Dissertation.  Dreslan,  1873)  is  also  t4) 
be  taken  into  account.  Tumors  which  have  dipped  deep  down  in  the 
pelvis  might  be  confounded  with  ovarian  cystomata.  Exploratory 
p\inctnre  quickly  fulfils  its  aim  in  non-«uppuratiug  cysts.  Still  it 
is  not  to  l)e  looked  u(Km  as  always  a  simjile  mattej-,  and  it  has 
often  enough  been  followe<l  l>y  chills,  vomiting,  and  i)aiB. 
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The  degree  of  frecjuency  of  this  localization  can  be  approximately 
arrived  at  from  the  fact  tliat  Neisser,  for  exanii)kv  could  collect  80  in- 
stiuiccs  from  the  literature  of  the  subject;  Davaine,  32  cases.  In 
all  probably  130  cikses  have  been  obsened,  most  of  them  in  Germany 
imd  France.  Still  such  enumerations  furnish  no  indiciition  of  the 
relative  frequency,  since  numerous  cases  of  liver  hydatids  are  no 
louger  published,  while,  on  the  other  hand,  an  instance  nf  hydatid 
of  the  kidney  is  at  once  put  on  record.  The  €»chinoc<JCcUH  tumor  of 
the  kidney  is  almost  always  unilateral.  The  loft  kidney  is  by  jm^fer- 
ence  choseu  as  tlie  seat  of  the  affection.  The  tumor  prolwibly  takes 
it  origin  from  the  c<»rtical  snl^stanc^.  Besides  the  kidney  iir*)|>er  tlie 
perirenal  tissues  may  harlior  the  hydatid  Bfu\  The  kiilney  substance 
atrophies  little  by  little  from  the  growth  of  tlip  |»arasite  and  lM>comeB 
&u  enormous  sac ;  this  stretcheis  out  mostly  on  tlie  side  of  the  (>elvia 
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Above  all  things  must  liydrouephrosiB  and  cancer  of  the  kidney  be 
kept  in  mind.  Ovarian  tumor  can  usually  be  excluded  by  gyne- 
cological examination.  Even  ex})erienced  surgeons  have  made  the 
mistake  of  confounding  the  condition  with  sx>lenic  tumor  (Nelaton 
in  Beraud's  thesis).  That  one  can  be  deceived  by  cysts  of  the  pan- 
creas, tumors  of  the  omentum^  and  even  myoniata  of  tlie  uterus  needs 
no  demonstration.  The  discharge  of  a  fluid  on  puncture,  free  fnmi 
albumin  but  containing  sugar,  will  guide  one  to  a  correct  diagnosis. 

ECHINOCOCOUS  OF  THE  BlADDEB. 

The  hydatids  develop  here  sometimes  in  the  tunica  museularis, 
sometimes  between  the  mucosa  and  museularis,  sometimes  between 
the  serosa  and  museularis.    Legrand  relates  the  following  case : 

A  36-year-old  man  consulted  Tillaux  who  found  a  hypogastric 
swelling  which  appeared  like  a  distended  urinary  bladder.  After 
two  fruitless  punctures  laparotomy  was  i>erformed.  Incision  of  the 
tumor  was  followed  by  an  esca|>e  of  about  a  litre  of  hydatids  of 
various  sizes,  some  fresh,  some  dead,  with  no  free  fluid. 

ECHINOCOCCUS  OF  THE  PbOSTTATE. 

I  know  of  only  three  instances  of  this  class.  Two  of  them  are  cited 
in  the  thesis  of  Mauxion,  "  De«  Kystes  de  la  Prostate"  (Paris,  1878). 

One,  cited  by  Carling,  was  in  a  man  of  58  years  suffering  with 
urinary  difticidty.  At  the  autopsy  an  hydatid  of  the  size  of  an 
ostrich  egg  was  found  between  the  rectum  and  ])Lidder.  That  the 
seat  was  really  the  prostate  was  not  shown  positively  by  the  autopsy. 
Tlio  second  case,  reported  by  Lowell,  happened  in  a  man  of  64  years 
in  whose  prostatic  region  there  was  an  hydatid  cyst  of  the  size  of  a 
fiL'tal  head  at  term.     It  was  filled  with  closely  jiacked  hydatids. 

A  third  case  (Dr.  Mallez)  was  that  of  a  waiter,  28  years  of  age, 
who  came  to  the  Hotel  Dieu  complaining  of  difficulty  in  urination 
anduf  ])ain  in  the  rectum,  and  showing  a  tumor  of  the  hypogastriura. 
The  fluctuating  prostate  was  readily  made  out  by  rectal  examination. 
Puncture  was  made  and  in  tlio  fluid  were  found  booklets  of  echino- 
coccus.  Subse*^iuent  puncture  gave  vent  to  a  purulent  fluid.  Becov- 
ery  after  five  weeks. 

Millet  has  observed  the  following  case :  A  man  of  59  years  pre- 
sented a  tumor  of  the  right  half  of  the  i>elvis  which  gave  rise  to 
TOteution  of  urine.  On  introilucing  a  metallic  catheter  after  &  resis- 
tance had  l)een  overcome,  a  clear  fluid  was  withdrawn  (700  grams) 
containing  echinococcus  hooklets.  Liiter  on  milk-white  membranes 
passed  out  through  the  urethra  and  subseiiueutly  also  similar  mem- 
branes a'ld  cvsts  were  i>assed  i)er  rectum.  Becoverv  (Nicaise, 
JMlethi  lie  la  Soi'UU'ck  Chmmjie,  p.  551, 1884). 
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EcHiNococcrs  of  the  Tewicle. 

Thiis  is  of  very  rare  occurrence.  Xeisser  has  eoUecied  but  aix 
cases,  and  some  of  tbese  might  be  regarded  as  doubtful. 

EcHixof:occr8  of  the  PERrroNzrai. 

Primary  echinococcus  of  the  i*eritoneum  is  rare,  while  complicat- 
ing hydatids  of  other  organs  of  the  abdominal  cavity  are  relatively 
frequent. 

As  an  example  the  following  case  of  A.  Forster  may  be  cited : 

A  woman  of  49  years  who  died  in  marasmus  showed  an  enor- 
mously {jromineut  alxlomen,  whose  surface  was  made  uneven  by  ele- 
vations the  size  of  goose  eggs.  The  liver  was  entirely  surrounded  by 
numerous  echinococcus  cysts  of  the  size  of  a  child's  head,  clinging 
together  and  inclosing  countless  smaller  cysts,  besides  many  ordi- 
nary cysts  the  size  of  a  fist.  The  cysts  were  (juite  changetl  in  form 
from  having  deep  furrows  impressed  in  their  walls,  but  none  of  them 
was  situated  in  the  parenchyma  of  the  organ  itself.  In  the  omen- 
tum were  many  cysts  as  large  as  the  fist  and  smaller,  which  distended 
the  whole  abdominal  and  pelvic  cavities  and  when  removed  filled  a 
large  vessel. 

This  case  illustrates  the  pure  form  of  jieritoneal  echinococcus. 
As  iiu  example  of  the  cc^mjilicated  echiuocfxcus,  tlie  f«>llowing,  re- 
ported by  llokitausky,  may  Ik?  (juoted: 

In  a  tabetic,  aiuemic  man  of  advanced  a^o  thoro  wero  found  in  the 
alMloiiiinal  cavity  uniiu'rons  adhesions,  some  tonso,  others  stretched 
out  into  long  |)i^^meiit4Ml])autls  and  cords.  The  large  omentum  reach- 
ing into  the  jielvis  was  stinhled  with  niimeroiis  cysts  containing 
echinococcua  vesicles,  i)artly  ruptured.  Some  were  as  hirge  as  walnuts 
and  others  rea<'hed  tlit?  size  of  an  infant's  head,  with  thick  walls,  and 
contiiining,  besides  a  clear  serous  or  a  turbid  sero-imndeut  tluid, 
smaller  cysts  the  size  of  a  hemjiseed  to  that  of  a  hen's  egg.  One  t>f 
those  sacs,  the  size  of  a  chilirs  head,  was  wedged  into  the  ]>elvia  and 
had  pressed  the  urinary  bladder  over  to  the  right.  The  right  loin* 
of  tiie  liver  was  surrounded  with  three  echinococcus  sacs  the  size  of 
a  man's  fist,  whi<-h  covered  its  surfa<'i';  one  of  them  on  the  ante- 
rior border  c»f  the  liver  was  destro\e<l  l)y  sui>pnratiou  and  had  a 
perfuratinn  with  an  o])ening  four  inches  hmg,  the  borders  being 
H(»parated  and  protruding  into  the  peritoneal  cavity.  Beliind  it  was 
attached  to  thi*  transverse  colon  into  which  it  o]iened  at  j»oiutrt.  In 
the  spleen  tJiere  was  an  echinococcus  sac  the  size  of  a  man's  fist. 
The  transverse  colon  contained  a  tluid  like  bile  and  pus  uiixed,  and 
ahio  a  few  echinococcus  cvsts. 
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Kucbenmeister  has  treated  of  the  conditiou  at  length  and  has 
lllnBtrated  the  subject  with  tw(»  interestiug  new  cases. 

Hl3  first  cAse  was  that  of  a  woman  who  was  in  the  habit  of  al- 
lowiuK  her  do^  to  lick  her  touj^e.  lii  1849  it  was  notieeil  that  the 
ulHloineu  contained  a  rounded  movable  body.  In  1855  the  menses 
Htoi>|»e<l,  and  later  came  on  a^Hin,  but  in  Hpite  of  tliis  pre^ancy  was 
BUSfiected.  Later  on  a  lithopii'diou  was  thought  of;  wLile  a  cyst  ar- 
rested in  the  erurnl  foramen  caused  error  by  l»eing  mistaken  for  a 
hernia.  Even  Kiichenmeister,  who  was  consulted  in  1865,  thought 
it  a  CAlcareons  f(etu8»  since  a  rounded  bard  body  could  be  felt  which 
simulated  a  heel,  while  on  the  opiKwite  side  there  was  a  larger 
rounde<l  body  which  resembled  a  head.  Soon  after  this  there  was  a 
disc]mr>^'e  of  cysts  in  <|iiantity  sufficient  to  fill  a  pint  measure.  In 
1874  dejith  took  i>lace  from  marasmus. 

AtiUtjiHt/, — Liver  hydatid,  the  size  of  a  child's  head.  A  cyst  of 
the  size  of  an  apple  had  discharged  its  contents  through  tbe  bile 
passages.  There  were  colonies  on  all  the  ab<lominal  organs,  but 
esj)ecially  on  tbe  omentum  where  they  were  numerous  and  from  the 
size  of  a  nut  to  that  of  an  apple,  also  on  the  mesentery  and  intestines. 
There  were  also  bydjitiiKs  u|)ou  the  uterus,  broad  ligaments,  and  blad- 
der. Upon  the  posterior  wall  of  the  uterus  there  was  a  i^rforation 
communicating  with  a  cyst  of  the  mesentery.  The  whole  mass 
weighed  eleven  kilos.  The  age  of  the  echinococcus  was  over  tAveuty 
years. 

The  second  case  of  Kucbenmeister  belongs  more  to  the  pelvic 
hydatiils.  A  case  of  ]>eritoueal  echinococcus  witht>ut  any  particijwi- 
tion  on  the  part  of  the  liver  has  ulso  l^een  reporteil  by  Thierfelder, 
Here  a  largo  hydatid  sac  (in  three  compartments)  bung  down  from 
tbe  lower  !»order  of  the  liver  and  filletl  the  whole  region  of  the  meso- 
aud  hypogastrium.     It  was  mistaken  for  an  bytlatid  of  tbe  liver. 

In  multiple  htjdnh'dtt  of  the  ahdominal  cavity  tbe  liver  is  almost  al- 
ways distinctly  implicated.  As  to  tlie  different  regions  of  tbe  peri- 
toneum affected,  we  find  out  of  Masseron's  U2  collected  cases,  the 
great  omentum  (epiploon)  involved  21  times,  and  the  mesentery  19 
times,  while  the  mesocolon  was  affe^te^l  9  times.  The  cases  must 
be  classified  according  to  the  number  of  cysts;  cysts  to  the  number 
of  two  or  tliree  were  found  44  times,  four  to  ten  cysts  II  times, 
very  numerous  cysts  35  times. 

The  symptomatology  varies  witli  tbe  seat  of  the  hydatids  and  also 
with  their  si?^  and  uumW.  Habitually  the  onset  is  insidious.  The 
distention  of  thealMlomen  may  become  very  great;  not  rarely  irregular 
projections  are  fuund.  The  necompauyiug  ]>eritonitis  often  runs  an 
insidions  course,  although  it  may  be  violent  and  dangerous  from 
rupture  of  sonjf  of  the  cvrtts.  Pn\s9ur©  of  the  growths  u]»on  all  tbe 
organs  (liver,  urinary  bliulder,  veins,  etc. )  must  give  rise  to  decided 


538 


HTTBER— AlrtMAL  PARAfllTES. 


symptoms :    icieniB.    ascites,   cedema,   constipation.      Tlie    general 
healtli  may  remain  for  a  long  time  impaired. 

The  diagnosis  is  difficult  and  mistakes  are  often  made  even  by  the 
l>C8t  clinicians.  Thus  Wuudorlich  in  his  cases  vacillated  l>etween 
absoeas,  echinococcus,  and  cancer,  and  finally  settled  upon  the  latter, 
because  of  the  multii)licity  of  the  tumoi-s,  the  swelling  of  the  gbinds 
in  the  groin,  and  the  prominence  of  the  whole  abdomen.  One  must 
not  forget  that  a  mohuVte  h/stique  of  the  peritoneum  has  been  dascTibod 
by  Pean.  Relatively  benign  myxoma  of  the  abdomen  may  also 
come  iut{j  (]uostion,  Multii»le  hydatids  will  for  the  most  [tart  be  con- 
founded with  miiltilocular  ovarian  cysts.  I^sually  tlie  Huctuatiou 
in  the  latter  is  diHtluct,  while  in  hydatids  it  is  wanting.  AfaUgmiut 
neoplasms  grow  more  quickly  and  lead  earlier  to  maraamns. 

ECHINOCOCCUB  OF  THE  GkEAT  OmENTIJM. 

H.  Scherenberg  has  reported  tbo  following  ooso  ( Virdmw^n 
Archivy  40) : 

A  23-year-old  woman,  nnmarried,  in  delicate  health,  presented  an 
enlargement  of  the  abdomen.  Percussion  gave  a  hollow  tone  for 
the  distance  of  a  hand's  breadth  above  the  navel,  extending  also  on 
the  left  side  to  the  spinal  column;  on  the  right  side  iutestimd  tone. 
Change  of  position  did  not  influence  tlio  percussion  note;  distinct 
fluctuation.  Di/ignosis:  hydrops  ovarii.  Puucturo  rcrtult*^<l  in  the 
discharge  of  pale  membranes.  On  the  fourth  day  peritonitis  set  in 
and  t4>rnHnated  in  death. 

Anfiqify. — Circumference  of  the  abdomen  103  centimetres.  The 
tnmor  contained  fo?tid  pus,  and  hundretls  of  cysts  from  the  size  of  a 
walnut  up  to  that  of  an  egg.  After  emptying  the  tumor  a  very 
large  canity  was  seen;  scolices  and  booklets  were  not  found;  in  the 
liver  n  cherry-sized  retrograde  metiimoriihoseil  node  (old  hydatid) 
was  found. 

BOHIHOOOOOUB  OF  THE  MesENTERT. 

This  occurs  usually  along  with  multiple  hydatids  of  the  abdomen, 
but  occasionally  solitary  tumors  of  this  kind  are  seen. 

A  man  of  53  years  had  a  large,  no<lular,  movable  tumor  in  the  ab- 
domen. The  consistence  was  partly  cartiliigiuous,  and  partly  bnmoly 
elastic.  It  could  bo  covei-ed  with  the  palms  of  two  hands.  It  lay 
immediately  beneath  the  abdominal  wall,  but  on  account  of  its  mo- 
bility the  borders  were  with  difticulty  made  out.  l'p<in  operating,  an 
hydatid  sac  of  the  size  of  a  man's  hett<l  was  found  with  walls  half  a 
centimetre  thick  and  which  contained  many  smaller  cystH  from 
the  size  of  a  peA  to  that  of  a  walnut.  It  wjis  surrouuiled  by  l>oth 
layers  of  the  mesentery,  while  the  intestine  lay  over  the  tumor  like 
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a  half  moon.  It  was  cut  off  short  and  tlie  mesentery  was  closed 
with  catgut  sutures.  Healing  was  good.  (G.  Demnich,  Disserta- 
tion, Greifswald,  1893.) 

The  fact  that  these  tumors  are  very  movable  is  a  point  to  be 
borne  iu  mind  in  the  diagnosis  of  echinococcus  in  this  region. 

EcHiNococcus  OP  THE  Fejcale  Pelmc  Organs. 

The  study  of  hydatid  disease  in  the  female  pelvis  has  an  especial 
interest  for  the  gynecologist  because  of  the  fre<iucnt  mistake  of  con- 
founding the  affection  with  ovarian  cyst,  myoma  of  the  uterus,  etc. 
An  important  collection  of  cases  for  which  we  are  indebted  to  F, 
Schatz  (Bostock)  is  found  in  Madelung's  work. 

According  to  this  author  there  have  been  observed  up  to  the  pres- 
ent time : 

In  the  uterus  (submucous) 5 

"     "       "       (intramural)   2 

"     "      "        (subserous) 2 

"     "      -       (general) 5 

In  the  ovaries 7 

In  the  broad  ligaments 7 

Between  the  vagina  and  bladder 3 

Between  tlie  vagina  and  rectum 5 

In  the  pelvic  connective  tissue 7 

In  Douglas'  sac 10 

In  the  pelvic  inlet 14 

In  regard  to  some  of  the  reported  cases  of  hydatids  iu  the  uterus 
the  most  careful  criticism  becomes  necessary,  as  we  find  iu  some 
writings  cases  of  vesicular  mole  described  as  instances  of  echinococcus. 
In  a  case  of  Schatz  (Scanzer,  Zeitschn/f  fiir  Gehurtakunde,  IV.,  313), 
occurring  in  a  twelve-year-old  girl,  there  were  discharged  soft,  gray- 
ish-yellow bodies  12  ceutimeti*es  long  and  2  centimetres  wide,  as  thick 
as  the  back  of  a  knife,  distended  with  yellowish  cysts  clinging  to- 
gether like  grapes  on  a  bunch  and  reaching  the  size  of  a  pea.  The 
product  was  examined  by  Prof.  V.  Brodowchi;  but  all  further  re- 
ports upon  the  case  are  wanting.  And  so  it  is  with  several  other 
cases  repoi-ted  by  Schatz  and  others. 

This  much  is  sure,  that  the  site  of  the  echinococcus  is  only  in  the 
connective  tissue  which  surrounds  and  binds  together  the  viscera  of 
the  peh-is.  From  this  situation  the  parasite  can  penetrate  into  the 
interior  of  the  womb.  A  primary  development  in  the  uterus  is  quite 
unlikely.  I  myself  believe  the  tissue  of  the  smooth  muscles  is  not 
favorable  to  the  evolution  of  hydatids,  a  fact  which  a  consideration 
of  the  affected  organs  (intestines,  bladder)  will  demonstrate. 
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There  is  the  same  doubt  in  the  cose  of  echinococcus  of  the  ovary. 
Here  indeed  the  constant  localization  within  the  broad  ligament  has 
given  rise  to  erroneous  views.  Orth  says :  I  have  incorporated  in 
the  Qottingen  collection  a  preparation  of  an  echinococcas  of  the  size 
of  an  apple  from  the  right  ovary.  B.  S.  Schultze  describes  an  echi- 
nococcas of  the  right  ovary  with  echinococcas  in  the  peritonenm. 

The  case  concerned  a  woman  32  years  old.  The  circumference  of 
the  abdomen  was  85  centimetres.  Exploratory  puncture  revealed  a 
whitish  fluid  containing  no  albumin,  but  chloride  of  sodium  without 
succinic  acid;  specific  gravity  1.008;  cholesterin  crystals,  no  booklets. 
A  diagnosis  was  made  of  a  freely  movable  tumor  of  the  right  ovary. 
When  laparotomy  was  i)erformed  there  were,  however,  extirpated  31 
hydatids  from  3  to  15  centimeti*es  in  diameter.  The  large  tumor 
was  15  centimetres  and  occupied  exactly  the  situation  of  the  ovary. 
It  contained  brood  capsule,  scolices,  three  daughter-cysts  with  grand- 
daughter-cysts.    No  trace  of  the  ovary  was  anywhere  to  be  found. 

Freund  says :  "  No  undoubted  case  speaks  for  the  primary  de- 
velopment (of  echinococcas)  in  the  ovary."  Still  this  author  de- 
scribes a  case  in  which  numerous  hydatids  from  an  echinococcas  of 
the  greater  omentum  had  wandered  into  a  raptured  ovarian  cyst. 


Echhiococcm  as  an  Obstruction  to  Parturition. 

Puchelt  has  related  a  case  of  this  kind  in  his  "  Commentatio  de 
Tumoribus  in  Pelvi,  Partum  impedientibas,"  Heidelberg,  1840. 

A  physician  of  Zurich,  Dr.  Meyer,  found  in  a  primipara  of  31 

years  a  tumor  reaching  from  the  coccyx  to  the  promontory  of  the 
sacrum  and  on  each  side  to  the  hij)  bone.  The  os  uteri  was  high  up 
above  the  pubes  and  could  only  be  reached  with  two  fingers.  Dur- 
ing labor  a  hard  tumor  was  pressed  against  the  vagina.  It  did  not 
show  fluctuation,  and  was  also  to  be  made  out  per  rectum.  The 
tumor  was  taken  for  a  steatonia  and  Ciesarean  section  was  under- 
taken without  an  attempt  being  made  to  opeu  the  tumor.  Death  took 
place  after  forty  hours.  Autopsy  revealed  four  large  tumors  which 
were  filled  with  as  many  as  fifty  hydatids.  The  hydatids  were  situ- 
ated for  the  most  part  posteriorly  between  the  vagina  and  rectum, 
to  one  side  or  directly  backward.  In  the  space  between  the  bladder 
and  uterus  there  were  very  few  to  be  seen. 

These  tumors  are  of  great  resistance  and  hardness,  a  fact  which 
regularly  gives  rise  to  their  being  mistaken  for  solid  growths,  and 
by  causing  neglect  of  early  puncture  may  lead  to  tragic  results. 
Scarcely  ever  has  fluctuation  or  a  friction  sound  been  noted.  Because 
of  the  numerous  adhesions  an  attempt  at  replacing  the  growth  in  the 
abdominal  cavity  has  never  succeeded.     The  symptoms  may  be  neu- 
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ralgic.  naturally  also  i>ain  in  the  hack  and  disturbances  o!  urinary 
and  intestinal  excretions.  Tlio  menstrual  function  suffers  no  dis- 
turbance. 

Of  diagnostic  worth  is  the  iK}ssiblo  multiplicity  of  the  tumors. 
Confusion  witL  abscees  has  occurred.  In  reference  to  ba^matoma  it 
is  to  be  remarked  that  it  is  not  a  discAse  of  pregnancy. 

The  number  of  cases  hitherto  olteerved  reaches  13,  7  of  which 
proved  fatal.  Puncture  gave  a  favorable  result  in  4  cases,  and  twice 
after  it  spoutane^ms  delivery  took  place.  The  two  Cflpsarean  sections 
ended  fatally.  Several  times  after  puncture  suppuration  with  pro- 
tracted recovery  took  place. 


Ec^HlNOCOCCUS  OF  THE  LCSO. 

Of  the  fre*inency  of  this  localization  one  can  form  an  approximate 
idea  when  it  is  known  that  Davaine  has  recorded  M)  cases  and 
Neisser  68. 

The  reports  of  the  Mecklenburg  physicians  i»ermit  of  the  infer- 
ence that  it  is  not  an  altogether  rare  occurrence  in  North  Germany, 
since  they  give  reports  of  21  instances.  More  rarely  do  they  seem 
ti>  l)e  olwenvd  in  Tcoltuid,  since  JoiuisHen  mentiouH  only  1  case.  In 
Australia  lung  hydatids  are  fre<iuent.  In  lieani*s  tliesis  144  easea 
are  collected,  inclusive  of  those  which  occur  in  the  pleura.  The  many 
German  di?*sertati(»ns  (Greifswald,  Rontock,  Breslau)  and  the  numer- 
ous Paris  theses  written  upon  tlie  sHuie  subje<.'t  show  as  well  the  gen- 
eral trend  of  opinion  upon  the  fretjuency  of  its  occurrence.  The 
right  lung  is  iniplicate<l  twice  as  often  as  the  left,  but  it  is  very 
seldom  that  we  find  the  punisite  in  both  lungs  at  the  same  time. 
The  right  lower  lol)e  is  found  to  \ye  the  seat  of  predilection.  It  is 
of  interest  to  note  the  condition  of  the  adventitious  comiective-tissue 
envelo|K^  which  is  here  very  thin.  It  consisU  of  lung  tissue  which 
baa  become  atrophied  through  pressure  (Ahlers),  Tliis  condition  of 
the  adventitious  capsule  explaius  the  facility  with  which  rupture 
takes  ]daoe  into  the  brf)nchia1  tul»es.  The  symptoms  are  in  part 
such  as  appear  in  the  most  varied  affections  of  tlie  renpiratorj'  or- 
gans and  wliich  have  nothing  ewi^ecially  characteristic  alKmt  them 
(cough,  pains  iu  the  cht^t,  dyspmeal ;  in  i>art  tliey  aiv  such  as  would 
more  likely  lead  one  upon  the  right  scent  (arching  of  the  thoracic  re- 
gion, tympanitic  percussion  m»te,  hicmoptysis) ;  finally  they  may  be 
pathognomtmic,  such  as  expect<iration  of  hydatids.  A»  regards  the 
o<mgh  (aside  from  the  c^iutingunt  complication  with  bn^mchitis  which 
is  not  rare)  we  find  it  only  exceptinnally  dry,  and  not  rarely  recur- 
ring in  some  oaaee;  very  often  haemoptysis  is  noted.    Thesimtaare 
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aometimes  purely  mucoxis,  at  times  mucopurulent,  not  rarely  hemor- 
rhagic, iu  a  few  eases  fetid  or  gangrenous.  A  case  is  on  record  of 
death  (X'curring  during  an  atbick  of  coughing,  in  which  the  hydatids 
stuck  iu  the  throat.  Naturally  the  expectoration  of  cysts  is  charac- 
teristic and  the  number  varies  from  a  few  up  to  two  thousand.  Iu  a 
few  iuatauces  it  was  the  initial  symptom,  but  usually  pains  in  the 
chest  preceded  for  a  long  period.  For  the  most  part  the  expectora- 
tion in  H-HHot^inted  with  a  iW'ided  feeling  of  anxiety  which  is  explained 
by  the  teuiponiry  t>l>itiuetiou  in  tho  trachea.  Not  rarely  it  is  accom- 
panied by  haemoptysis  which  is  oftan  very  considerable.  It  may 
cauHe  sudden  doiitii,  bat  may  also  lead  to  a  cure  or  at  least  to  im- 
provement. Small  cysts  can  be  thrown  off  uuchangeil^  but  for  the 
most  part  the  hydatids  come  away  ruptured  and  in  shreds.  We 
must  not  forget  that  hydatids  of  the  liver  may  break  through  into 
the  lungs;  in  such  cji.scs  Itile  may  apf>ear  in  the  expectoration. 

If  an  echinococcus  granulosus  is  present  the  expectoration  may 
bo  thin  and  clear  and  contjiin  chloride  of  sodium.  A  not  rare  maui* 
fcatati*m  is  the  pain  in  the  chest  which  is  partly  explained  by  the 
pressure  of  the  cyst  upon  the  pleum  and  the  periosteum  of  the  ribs; 
it  occurs  iu  alK»ut  forty-five  i>or  cent,  of  the  cases  and  lias  its  seat 
mostly  in  the  iitb'cttMl  side.  The  arching  of  oerbiin  regions  of  the 
thorax  and  unilateral  enlargement  of  the  chest  are  signs  of  great  im- 
portiiucc.  Natumlly  these  clianges  t-iko  phu'c  more  readily  in  the 
soft  thoracic  walls  in  children,  still  they  have  been  noted  in  people 
over  thirty  years  of  age. 

Perforation  into  the  pleural  sac  always  gives  rise  to  inflammatory 
changes.  In  the  144  chscs  givm  in  Hcam's  thesis,  a  local  tympa- 
nitic percussion  note  was  made  out  02  times.  In  33  cases  the  normal 
n^spiratory  murmur  was  lacking,  and  30  times  rhonchi  of  various 
kinds  wore  found. 

The  di/ujnofiis  is  to  be  made  from  phthisis  and  plt^ural  exudation 
and  lA  only  made  i>ositive  by  the  expectoration  of  cysts.  The  lo- 
calization of  the  ]mrasite  iu  the  lower  i>ortion  of  the  lung  cau  at 
times  serve  to  distinguish  it  from  tuberculosis.  When  arching  of  the 
thitrax  ap]»wii-H,  inmcture  will  det*»rmiue  tlu'  matter.  In  cysts  of  the 
uppnr  portiou  of  the  lung  an  arching  of  this  part  of  the  chest  wall  is 
to  l)e  looked  for  in  contradistinction  to  what  occurs  in  phthisis. 
From  jtlourisy  hydatids  of  the  lower  lol>ei8  are  distinguishe<l  by  the 
bow-formed  upper  l>order  of  the  line  of  diilness,  as  well  as  by  an  a1>- 
sence  of  change  iu  the  |>ercuH8ion  line  following  change  in  fiosition  of 
theboily;  furthorruorc  by  the  constant  presence  of  the  (ym]>anitio 
sound  in  a  limited  area  or  its  very  gradual  increase  lLel>ert).  The 
coincidence  of  echinococcus  of  the  liver  would  be  couErmatory.     It 
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should  be  remembered  that  the  expectomtion  which  is  couaidered 
pnthogDomooio  may  have  a  remote  origin.  The  varioua  organs 
of  tlie  al>domeii,  whicli  are  kuown  as  harbingers  of  the  echinococcua, 
may  release  their  tenant  into  the  thoracic  cjivity  by  rupture  of  the 
sac.  It  is  especially  the  liver  echinococcus,  which,  after  adhesion 
of  the  organ  witli  the  diaphragm,  breaks  through  partly  iutn  the 
pleural  sac  and  jwirtly  into  the  bronchial  tul:>e8.  This  condition, 
however,  is  preceded  by  a  quite  lengthy  symptom  complex  whicii 
d(»ea  not  leave  the  physician  unprejmred.  Very  often  attacks  of 
biliary  colic  precede,  especially  if  cysts  have  penetrated  into  the  bile 
passageSi  or  icterus  is  present,  and  not  unusually  also  pain  of  the 
right  side;  the  temperature  range  is  of  a  pseudo-intermittent  char- 
acter, i»robably  also  there  will  l>e  disturbances  of  digestion  as  well  jis 
dry  cough  which  will  foreshadow  the  occurrence.  Since  the  i>eno- 
ting  cynts  are  tm  a  rule  susceptible  to  suppuration  the  expectora- 
tion will  he  of  necessity  purulent;  the  color  will  vary  from  a  yellow 
to  a  dark  yellowish-green.  The  inlor  is  usually  stale,  more  rarely 
fetid.  The  taste  is  for  the  most  part  characteri7>ed  as  oflfeusive  and 
bitter.  Usually  hydatid  membnines  nre  cast  off  and  also  at  tinu^s 
small  hydatids  which  are  whole.  The  bile-like  character  of  the  sfiutA 
has  been  much  insisted  upon.  Many  authors  coneider  this  bile  tingo 
as  unfavorable  and  as  j'ointing  to  gangrene  (Rendu).  Still  we  find 
recovery  in  these  cases  no  rarity.  At  all  events  rujtture  into  the 
bronchial  tubes  warrants  no  unfavorable  prognosis,  as  the  cases  re* 
ported  by  Neisser,  L  r.,  show;  of  these  17  were  cured,  12  died. 
Hy<latids  of  the  kidney  may  also  rupture  through  into  the  lungs,  as 
shown  in  the  dissertation  of  Othmar  Heer  (ITOO),  and  by  an  exijuisitc 
case  in  the  thesis  of  Beraud.  The  same  is  true  of  echinococcns  of 
the  spleen. 

EcHINOCOCCtTS  OF  THE  PLECTBA. 

Here  will  be  ronsidereil  briefly  only  jtrimary  echinot^occus  of  the 
pleuni.  The  rysfc*  may  belong  to  the  gninular  or  to  the  hydatid 
form.  The  adventitia  (provided  by  the  plennk)  may  be  very  thin; 
times,  however,  it  is  thick  like  a  riml.  A  tendency  to  ruptnn*  into 
her  organs  is  liut  slightly  develoj>ed,  on  which  account  also 
spoutaneims  rivttv<'ry  d*M'8  not  take  phice  here,  while  in  hydatids  i>f 
the  lung  it  is  not  rarely  brought  about  through  jterforation  into  the 
bronchi.  With  e<|oal  rarity  d<M»s  njpture  occur  extermilly.  Not mn^ly 
the  tumor  ocvujuesthe  entire  pleural  sac  and  compn's8<^tho  neighbor- 
ing parts  just  as  wouhl  a  frt'C  exudatitm.  The  lungs  are  pref^se^l 
against  the  spinal  column  and  the  heart  is  comprt*ssed,  the  diaphragm 
is  flattened,  and  the  thorax  may  be  dilated  in  the  shape  of  a  barrd. 
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This  condition  is  fomid  esi^ecially  in  the  fatal  cases.  On  tlie  oilier 
hand,  in  the  earlier  stages  of  development,  the  signs  of  a  Huid  collec- 
tion may  be  obsen'ed.  In  a  cjise  rei>orted  by  Andnil  and  Lemaitre 
the  heart  was  crowded  towartl  the  right,  the  right  lung  was  healthy, 
the  left  lung  was  reduced  to  the  size  of  a  fist,  and  i>ressed  baokwarrl 
toward  tlie  spinal  column.  In  the  pleural  cavity  was  seen  a  fluctnat- 
iug,  whitish,  ]>ellucid  site  whoso  contents  consisted  of  seiimij  with 
many  small  heads  of  echinococcus. 

Secoiiifanf  e^-kinococctis  of  the  pleura  may  occur  from  spoutaneotis 
I)erforation  of  the  hmg  or  liver.  According  as  the  I'uptnring  cyst 
is  suppurating  or  not,  the  picture  will  vary.    The  rupture  of  a  healthy 

lung  echiuococcna 
under  certain  condi- 
tiouH  gives  only  the 
slightest  signs  of  a 
free  serouH  exuda- 
tion (Bcauvais,  in 
Neisser,  i>.  123,  case 
75). 

THagnomM.  —  Wo 
must  here  differen- 
tiate IxHween  the 
pleuritic,  the  peri- 
I>leuritic,  and  the 
pulmonary  en'hino- 
coccus;  furthermore 
between  jtleuritis  ex- 
udativa and  i>erfoni- 
tion  of  hydatid  cysts 
from  other  orgai 
into  the  pleural^ 
cavity. 

Fio.  Tft.-BchiDOcoccus  of  Uie  Pleura.    (After  HAjrdl.)  j^  ^-ji  y^  found 

that  in  intrathoracic  echinococcus  the  pain  is  constant  and  radiating; 
that  the  dyspncea  is  severe,  the  enlargement  of  the  chest  not  rarely 
circumscrilKKl ;  the  dulness  may  start  from  any  portion  of  the  chee 
and  need  not  begin  in  the  lower  part  as  in  pleuritis;  respirator, 
murmur  is  wholly  wanting,  while  in  pleuritis  bronchial  breathing 
occurs.  Bronchophony  is  lacking  in  ocbinococous,  so  is  fever.  The 
coarse  is  very  slow.  On  the  other  hand,  in  itleuritis  the  jiain  may 
be  present  only  in  the  initial  stage,  the  respiratory  sound  is  faint, 
the  chest  is  evenly  dilat^Ml. 

The  diagnosis  of  echinococcus  of  the  long  may  be  based  finally 
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niM>u  the  eouKh,  which  in  ochinococous  of  the  j^lcura  plays  n<y  great 
rulG.     Hutuiopt.VKiH  ('S|»eciallv  i\  ]MiintH  to  a  looalizfitiou  iu  thu  luiig. 
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EiUlMX'Oftl'S  OF  TIIE   MliDLVhTtMM. 

NeisKerH  work  I'outaiim  reports  <»f  three  cjisph  f>f  thiH  riutiiro,  and 
W.  lioHe  rei)ort«  another  in  th*^  Laticet,  Noveml»er  25th,  WXi,  H.  A. 
Hare  (**The  Pathology,  Cliuii-al  Hist^try,  ami  Dia^noHis  of  Affoctiona 
of  the  Medinatiuum,"  PhihiJ^lphia  ami  London,  IftS^*)  has  (.'ollecte<l 
520  cuBes  of  mediastinal  tuinoi>*,  of  whirh  nix  were  hydatida. 

Reapeotiug  the  diai^cuoeia  one  should  be  well  aatinfiiul  if  the  tumor 
has  Ueeu  made  out  t^)  l>e  one  located  In  the  mediastinal  si»iuv.  Here 
I  Would  eai^ecially  cull  attention  to  the  i»ocunvuee  of  diljit^Ml  veins 
u|»ou  tho  cheat  wall  which  may  be  occasioned  by  prensure  of  the  tumor 
uinm  the  mammary  vein. 

The  poHture  of  the  i>atieut  may  also  aid  uh,  siuee  such  patients  at 
times  are  iu  the  habit  of  sittiu^  with  the  chiii  8upporte<l,  aa  I  have 
twice  had  op|X)rtuiiity  to  observe  iu  affections  of  the  mediastinal 
space. 

l*3(HIN(MOfCi:a  OF  THE   He.VBT. 

Vie  are  indebted  to  Griesinger  for  the  first  collection  of  cases. 
He  publishetl  a  case  in  the  Avvhlv  fur  ifhyaittUMjixvkv  UrUhnuie  U>x 
1S4^>,  and  enumerated  all  those  known  up  ^>  that  time.  In  1883 
Mosler  publiftlied  a  collection  of  2^>  cases  iu  the  ZetUrhn/f  /i}r  Ulni- 
8('he  MediziH.  These  were  distributetl  nlK^ut  e<iually  atnon^  tlie  two 
sexe.s.  Tlie  majority  of  the  cases  occuiTed  l)etweeii  the  age  i»f  twenty 
imd  forty  years.  The  size  of  the  cysts  varied  l»etween  that  of  a  waluut 
to  dimensions  that  must  have  presHe<l  against  tho  lungs.  Iu  regard 
to  the  lo<'atioii  it  waw  f<»nnd  that  the  Ijydatids  ix-curretl  ft  times  in  the 
right  ventricle,  'A  times  in  the  right  auricle;  in  (>  ciwos  they  wen*  sit- 
uat^'d  in  the  septum,  and  of  tliese^  4  jirotnuled  into  the  right  side  of 
the  heart.  In  5  cases  the  left  ventricle  was  the  seat,  and  in  "2  tlie  left 
auricle.  In  2  ejises  the  cysts  invune*!  simultaneously  in  Imth  halvea 
of  the  heart.  In  the  majority  of  the  cases  (23)  tlie  heart  waa  t)ie 
only  sent.  The  whinococcus  cyst  was  mostly  solitary;  only  iu  10 
cuKe«  were  multiple  hydatids  uoted.  Iu  IK  cas<>s  the  parasiteti  pro- 
truded into  the  cavities;  in  sewra!  cases  they  were  lieddcnl  iu  the 
cardiac  muscle,  without  pnitrudiug. 

The  cysts  which  protrude  in  the  right  side  of  the  heart  have  A 
decided  tiMidency  to  bitrst,  an  <x*currence  which  ljapiiene<l  in  two- 
thirds  of  all  the  ca.ses.  If  this  occurs  in  the  right  siiln  it  is  generally 
followed  by  embolus  of  the  imlmomm  artery;  the  auriculo-ventriin- 
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lar  opeuiug  mny  alao  Ije  ubutnicted.  Griesinger  observed  the  sudden 
death  of  a  strong  woman  in  consequence  of  rupture  in  the  right  veu- 
triele.  Sometimes  symptoms  referable  to  some  aflfectious  of  the 
hmgfl  precede  the  perfomtions  of  the  hydatids,  as  for  instance,  diffi- 
culty in  breathing,  hiemoptysis,  oedema  of  the  legs,  etc. 

A  case  of  Miischka's  was  imiK>rtaut  forensically,  inasmuch  aa  tlie 
death,  with  violent  vomiting,  aroused  the  suspicion  of  poisoning 
(Prager  medichmche  Wochenachrift ^  1880).  After  perforation,  a  clin- 
ical picture  resembling  a  lesion  of  the  pulmonary  valves  may  occur 
(Litten,  ChnriiZ-'Aminkn,  1878). 

Oe^terlen  descril>ed  a  case  of  perforation  in  the  left  side  of  the 
heart  of  a  cyst  tlie  size  of  a  filbert  with  embolus  of  the  arteria  pro- 
funda femoris  (Tirrhow^s  Arrhlv,  Bd.  42).  The  renal  artery  alwi 
has  been  obstructed  by  an  embolus  (Bockor,  Dissertation,  Berlin, 
1868), 

L.  de  Welling  ("Des  Kystes  Hydatiqnes  du  Ccnur,"  1872)  de- 
scribes  sevenil  cases  which  had  escaped  Hosier.  The  author's  case 
was  one  of  hyilatid  of  the  liver  with  echinoccoccus  of  the  left  heart 
wall  which  gave  rise  to  no  clinical  symptoms.  Bol)owicz  (**  Des  Hyda- 
tides  du  C<Eur  chez  THomme  et  en  particulier  des  Hydatides  Flot- 
tantes,"  1887)  does  not  consider  the  diagnosis  of  floating  hydatids  im- 
possible, and  gives  the  differential  diagnosis  between  thorn  and  angina 
pectoris.  The  continuous  dyspnoea,  especially  when  moving,  the 
conge^ttion  of  the  face  dunug  tlie  iittack,  and  the  cachectic  conditions 
point  to  echinococcus  of  the  heart.  The  case  reporte<l  was  interest- 
ing, inasmuch  as  when  the  left  ventricle  was  opened  two  hydatiiLn, 
the  size  of  a  pigeon's  egg,  were  disclosed.  Two  fibrous  polypi  wore 
also  found. 

ECHINOCOCCCfl  OF  THE  AbTEKIEH. 


Kohler  (Dentwke  medtdniache  JFochenackriff^'KYl.,  1,  1890)  oj>er- 
ated  on  a  25-year-old  man  for  aneurism  of  the  axilla,  by  double 
ligatir>u,  and  after  several  days  an  hydatid,  the  size  of  a  walnut,  was 
em])tietl  out  of  the  sac.  The  oi>erator  concluded  that  the  echinococcus 
must  have  been  lodged  in  the  adventitia  and  gradually  caused  the 
aneurism. 

Biicker  (Dissertation,  Berlin,  18(>8,  "Zur  Statistik  der  Echino- 
ooccus*')  mentions  a  case  of  echinococcus  of  the  anterior  wall  of  the  pul- 
monary artery  wiUi  coexisting  hydatids.  There  was  also  a  sac  th<^ 
size  of  a  l^ean  in  the  lumen  of  the  right  pulmonary  artery.  The  left 
renal  artery  had  an  cm1>olic  obstruction  in  the  form  of  a  cyst. 
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Ec:«iNocoocuB  op  tiik  L^tipiutics. 

In  cases  «)f  alveolar  echinoooccus  Konrad  Zenker  showed  that 
kller  and  lai^er  lymphatic  vessels  may  he  entirely  8toi)|»ed  up  witli 
ecLinoccHvas  cysts.  I  am  familiar  with  Imt  one  case  of  cystic  echi- 
nococcus  in  which  a  similar  condition  was  present  (Ilohde). 

The  Huhject  was  a  35-year-i>ld  woman,  who  dieil  of  multiple  echi- 
nocotvus  of  the  alHlomeii.  -  t'orrespnudiu^' to  Ihe  riv;ht  crista  i Hi, 
somewhat  lM?|inv  and  luick  of  tlie  navrl.  thrre  is  a  white  foKl  tht^ 
fonn  of  a  horst>»h(H».  six  millimetrej*  witle  ami  throe  millimetres  thick, 
wliich  protrudes  over  the  {Hn'ttoueum.  Tlie  projections  of  this  for- 
mation run  out  in  tine  points,  which  terminate  in  the  <leep«r  lyni- 
phatio  network.  In  cutting  throuKh  the  des^Tibetl  fold  numerous 
delicate  membranes  a|»])€ar.  The  c^mtents  of  the  sul)iH?ritonwd  cavi- 
ties and  communications  are  composed  of  charactt'ristic  ochinococcus 
memlfranes,  which  show  themselves  to  Ik?  dilated  lymphatic  vessels. 
In  the  pt»ntoueal  covering  of  the  uterus,  the  broad  ligaments,  Douglas's 
cul-d»^sac,  and  tlie  left  alxlominal  wall  there  are  brownish  shining 
collections  of  sterile  cysts." 


EcHniococcrs  or  the  TiiYBorD  Glakd. 


I  have  collectetl  reports  of  '21  cases  of  this  aflfection,  of  which  17 
are  embotlieil  in  Daniel's  thesis  ("Des  Kyates  Hvdati^ues  dn  Corjie 
Thynude,"  Paris,  1SS8).  Garth  wn>fce  an  elaltornteti^atise  previously 
(**Cv8teuge8chwiilste  dc«  Halses,"  Berlin.  lH5o).  The  size  may  l.>e 
ns  large  as  twelve  ceutimelres.  Tlie  tumor  is  round,  hard»  not  fluctu- 
ating, movable  on  swallowing.  In  making  the  diagnosis,  congenital 
oystH  and  Buclanrs  hygn>ma  i>nethyreoideum  must  be  considered 
and  also  goitre;  the  mobility  of  the  skin  is  of  importance.  The 
tracheal  was  narrowed  in  si^veral  crises,  and  flattened;  twice  it  was 
perforated  by  the  tumor.  In  some  caaea  the  hydatids  grow  very 
slowly,  JiK,  for  instjince,  in  a  cjisn  ojK'nited  upon  by  Bergmann,  in 
which  tlie  size  of  the  tnmor  was  only  that  of  a  walnut  after  one 
year;  it  was  h/ird,  movable,  and  fcdlowe*!  the  movements  of  degluti- 
tion {>V<)lf«*r,  "Ueljor  Kropfextirpation,"  Dissert^itiou  Berlin,  1HH7), 
The  hydatid  thrill  was  felt  only  in  one  case  by  Hansen.  Bergmann 
emphasi/f's  the  sudden  <juick  growth  especially  ol)serve<l  in  several 
cases.  The  seat  of  iire<liltH'tion  is  the  external  border  of  the  steruo- 
cl6ido-mast4nd.  and  the  starting-point  is  often  tho  fiuM-ia  of  the  large 
blood-vessels  of  the  neck  which  are  an  obstacle  in  (.»(>erating,  and  the 
wounding  of  which  luis  Icfl  to  faOd  hemorrhages  in  some  cases.  As 
the  hydatid  also  [irotrudes  over  the  inner  border  of  the  sterno-cleido- 
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maMtoid  muscle*  a  trtmor  bUobattw  is  fonned  wliicb  Hansen  considerod 
to  be  pathognomonic  (Deutsche  Zeitschri/i  jTw  Chirunjie,  Band  35). 


Ecmxococcrs  of  the  Brain  (Lnclcdixg  the  Cranial  Cavtit). 

Altbongh  considerable  material  is  embodied  in  the  liUrratnrB 

(Neisser  65  cases,  Daraine  32  cases),  one  is  not  jnstif]e<l  in  drawing 
general  conclusions,  for,  Ijesides  the  many  nnsatisfactorv  cliuii^l  de- 
scriptions, there  are  also  often  puthologicjil  enors.  For  instaiMN*, 
the  de8<*i'i|»tiou8  often  leave  us  in  unoertainty  wheather  the  hydatid 
is  a  cysticercus.  or  an  echiuococcus.  Under  the  name  of  hydatids* 
of  the  ventricles  cjisea  of  cystic  degeneration  of  the  venous  (ileiEUH 
are  often  confounded  with  jianisites.  and  even  Virchow  found  it 
difficult  to  seiKimte  the  racemose  cysticercns  from  neoplastic  f<»niia- 
tions.  If  one  reads  the  descriptions  of  the  plexus  cysts  in  liokilau- 
sky,  or  Hiickel  [Vinhmv's  Arvhtr,  XVI.,  274),  it  is  comprehensible 
that  with  but  little  knowledge  of  the  {latliological  anatomy  of  the«e 
formations  they  should  be  confounded  with  genuine  hydatids.  Of 
course,  better  obser^'ers,  for  instance  AViercronibie,  have  cautiou^vl 
obseners  against  this  mistake.  Tlie  great  Edinburgh  pathologist 
even  mentioned  the  cyst^  of  the  choroid  |>lexu8  as  false  hytlatitls. 

Tlie  size  of  the  tumor  may  exceed  that  of  a  man's  fist;  it  cannot, 
however,  be  unlimited,  liecause  the  intensity  of  tlie  cerebral  com- 
pression soon  destroys  life. 

Among  the  Mifinptomtt  headache  plays  a  prominent  part,  the  inten- 
sity of  which  often  reaches  a  high  degree.  Vomiting,  as  in  othrr 
cases  of  cerpl)ral  tumor,  is  not  infrequent  and  is  very  tedious.  In 
other  tumors  it  points,  according  t*)  Bernhardt,  to  a  location  in  the 
I>08terior  cranial  fonsa,  Imt  this  is  scjircely  the  wise  with  hydntidft. 
Psychical  disturl«iuces,  especially  in  the  form  of  dementia,  stupidit\ , 
melancholia,  have  been  noted  repeatedly;  also  delirium  and  other 
conditions  of  ex^-itatiou  have  been  pi-esent.  Vertigo  and  att^icks  of 
fainting  are  eanily  accounted  for  by  the  disturbances  of  the  circu- 
lation caused  by  the  growth  of  the  tumor.  The  visual  di8turbftn<.»es, 
amblyopia,  iimaurosia.  can  l»e  generally  referrwl  to  optic  ueuritia. 
It  will  l>e  rememl»en'd  that  these  disonlers  play  an  important  r/Uc  in 
the  diagnosis  of  intracranial  tumors  (Bernhanlt.  "SymptomatoU*- 
gio  und  Diagnostik  der  Hirngesrhwulste,"  Berlin.  1881).  Fainting 
spells  often  form  the  period  of  trauaition  of  epileiisy ;  anyhow  they 
ciin  l>e  considereil  as  the  etpiivalents  of  epileptic  seizures.  Such 
attacks  often  ivcrur  in  cerebral  hyilatiiln:  strange  t<»  say,  the  Ja4*kswv 
niau  form  is  not  emphani/cd.  The  tumors  naturally  often  cause 
hemiplegic  conditions,  which  are  recorded  in  alHiut  a  third  of  the 
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It  iK  unturul  tbiit  wlieu  the  seat  is  in  the  Huterior  lobes, 
niflmMia  occurs,  for  this  is  in  ucoordauoe  witli  wluit  la  known  of  the 
thBtnrlmuceH  of  s]>eec*h  in  i*ases  of  cerebral  tumors.  Disturbances  of 
sensibility  are  seldom  noted,  but  ana'sthesia  as  well  as  ataxia  may 
easily  be  overl<M>ked.  As  iu  all  cases  of  iutracninial  affections,  sadden 
death  sometimes  occurs.  It  is  needless  to  mention  that  in  some 
eases  cerebral  softening  and  hemoiThajjes  often  hasten  death. 

A  unml>er  of  cases  of  i)erforation  of  the  skull  by  hydatids  are  re- 
liorted  by  Peiuemami,  Moulinie,  Westphah  Bucf|Uoy,  and  others. 


ECHINOCOCCUS  OF  THE  SPINAL  Ca^AL. 

Hydatids  may  develop  inside  the  dura  mater,  but  as  a  rule  they 
penetrate  from  without  into  the  vertebral  canal,  and  compress  the 
conl  after  destroying  the  vertebrje.  The  symptoms  are  these  of  com- 
presHitm  uiyelitiH^  pains  increasing  in  intensity  iu  the  region  of  the 
diseaseil  vertebne,  formication,  and  stiffness  on  motion.  There  majr 
lie  a  deformity  of  the  spinal  column  juul  the  oHHeous  ilestmctiou 
may  \ye>  felt.  Absence  of  sensibility  may  i)recetle  the  paralysis,  es- 
l^ecially  if  the  seat  is  posterior.     Later  occur  decubitus  and  fever. 

Bartels'     carefully    studied     case    is     esjiecially    ehanicteristic 

{IhHfftrlirM  Arrhli\  18<>9).  A  2o-year-old  coachnuiu  first  had  pains 
in  the  left  arm  which  soon  extended  to  the  shoulder  and  clavicle; 
later  in  the  right  arm,  tht*  na])e  of  the  ueck,  and  esp<^cially  iu  the  re- 
gion of  the  seventh  cervical  verteV»ra  which  wiis  sensitive  on  pressui^. 
I^ter  there  was  X'Ar«(3sthesia  of  the  lower  extremities,  which  termi- 
imteil  in  total  ana>sthesia;  then  paralysis  and  retention  of  urine.  Fi- 
nally imrnlysis  of  the  arms,  with  intense  slnx^tiug  jiains  in  the  left 
arm.  Duration  of  the  disease  four  months.  The  autoj«y  showed  an 
hydatid  5  cm.  long,  1.8  cm.  wide,  under  the  ilura  Itelow  the  cervical 
enlargement.  The  conl  was  flatteneil:  7.5  cm.  l>elow  the  first  cyst 
there  waH  another  3.8  <im.  long.  The  cord  wa.s  also  fiattcned  and 
softenetl. 

Bellencoutre's  case  illustrates  the  mode  of  growth  fr'>m  without 
inward.  A  3*J-year-old  laborer,  suffering  from  a  crmtusiou  of  the  left 
side,  had  continuous  pain  iu  the  left  side  of  the  thorax;  for  fourtcnru 
months  formication,  weakness,  and  finally  iMmlracture  of  the  lower 
extremities,  hv[ieriesthc8ia.  slight  <Ugroe  of  auiestheeia,  f>ara]>legia, 
and  death.  In  tlte  tliorax  an  hydatid  cyM  was  found  at  Jibont  th^ 
level  of  the  sixth  to  f-ighth  dornal  vertfbra'.  There  were  »lcstructi<m 
of  the  bone,  fw^rforation  into  the  vertebral  canal,  and  myelitis  with 
softening  l)elow.  The  hydatid  contained  daughter-cysts  from  the 
size  of  a  small  egg  down  to  that  of  a  |>ea. 

Friodeburg's  case:  IW-year-old  man,  whose  trouble  l>egan  witli 
sciatica,  and  dev«.do|»etl  later  the  clinical  picture  of  coTnpn>ssion  mye- 


mo 


KUBER— ANUCAL  PAKASITES. 


litis  with  aljsent  reflexea,  inot^M*  and  sensory  paresis  of  the  lower 
extremities,  paralysis  of  the  bladdc'r  and  rectiun.  and  decubitus. 
The  autopsy  revenled  au  hydatid  ecLiLoeoecim  of  the  pcdvis  with  de- 
struction of  the  OS  sacmm.    The  cysts  reached  up  to  the  vicinity  of 
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the  8e<'ond  dorsal  vertebra,  and  compressed  the  cord  withimt  iwrfor- 
atiuK  the  dura. 

Tlio  opn-utlrf  trt'titmrnf  of  hydatitls  of  tlie  vertebral  (^anal  shown 
uo  good  results.  Itoydollet's  |tutieut  (1813)  died  of  t!U*ptintiiuia. 
Bazy*H  patient  (1887)  was  o|>ei-at«Ml  on  for  extra-  and  intravert<»bral 
hydatids  with  destruction  of  the  cord,  and  fx^rfnration  uf  the  tlura, 
and  diwl  of  cystitis.  A  puti<Mit  opemt4Hl  (m  by  Audcrsou  died  in 
three  days  from  sf^psis.  There  was  au  li\'datid  tlie  sixe  of  un  oniUKe 
l>elow  the  tenth  dorsal  vertebra,  which  displaced  the  dura. 
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The  hydatidB  of  the  niusclea  have  always  been  of  interest  to  sur- 
geoDB,  because,  on  account  of  their  size  and  accessibility,  they  have 
enoonniged  operative  interference.  One  must  not  foiyet,  liowever, 
that  a  ^reat  many  of  the  muscle  hydatids  are  hydatids  of  the  peri- 
luuHcuhir  connective  tissno.  and  derive  their  name  only  from  the 
vicinity  in  which  they  are  situated. 

I'JtHthnjy. — In  reganl  to  sex  Marguet  found  54  men  and  73  women; 
Miiller  47  men,  5C  women.  The  predisi>o8ing  age  is  between  twenty 
uud  forty  years;  but  this  is  just  the  age 
of  the  majority  of  hospital  patients. 
The  seat  of  the  tumor  was  the  head  in  6 
cases,  the  neck  in  3»  the  body  in  48  (es- 
[leoially  the  lumbar  region),  the  extrem- 
ities in  71,  In  these  (the  extremities) 
the  thighs  were  mostly  affecte<l,  espe- 
cially the  adductors  (Marguet).  Muller's 
tigures  diflfer  somewhat,  viz.,  the  head 
in  12  cases,  the  neck  in  18,  the  Ixxly  in 
03,  the  extremities  in  62.     This  author 

phasizes  the  great  frequency  of   lo- 

izution  in  the  uj^per  arm  (18),  esi»e- 
cially  on  the  inner  aspect  (10),  and  in 
the  thigh  (34),  of  which  19  were  on  the 
inner  side.  Tlie  influence  of  t$xtnma  is 
mentioned  by  Marguet  which  he  con- 
sidprs  as  bearing  nr>on  the  location,  or 
iislieiugnu  impulse  to  s{»ee4ly  evolutions. 

iS'ym/i/owiJ*.  — The  hydatids  of  the 
muscles  grow  slowly,  generaUy  without 
cnnsing  pain  if  n  nen-e  branch  is  not 
exr<*ptionidly  compressed.  The  tumor, 
at  first  the  size  of  a  pea,  may  reach  the 
size  of  the  head,  but  it  is  more  fre- 
(lueutly  that  of  an  orange.  In  certain  troses,  after  years  of  standstill, 
u  iiipid  growth  begins,  occasioned  by  trauma  or  pregnancy.  The 
tumor  is  usually  hard  and  elastic,  but  in  14  cases  of  Margnet  it  was 
soft  and  t!nctnating.  Tlio  occunvnce  of  the  hydatid  thrill  was  not«Hl 
but .")  times,  sonietinu*s  a  creaking  sound  was  heard,  like  Uiat  caused 
by  rubbing  starch  between  the  fingers  (cn*pitatii>n  amidonu<!*e).     This 


l-ro. 


Tbijrh.    (After  MannM*-! 


£52 


HOBER— ANIMAL  PAliASITEfl. 


suunii  is  supposed  to  occur  wUeu  the  fluid  of  a  bilocnlar  cyst  ift 
pi*esstMl  thronglj  the  (rommuninitin^  apnce. 

The  cyst  may  suppurate,  eHpecially  if  tapped;  sometiiues  sup- 
puraHon  occ.ui's  in  tho  Hurrouuding  tissneB  only,  and  the  conteutB 
of  the  cyst  rernaiu  clear. 

At  times  urticaria  deYeh»])H.  as  iu  casos  nf  internal  hydatids. 

D'ut(jmmH.~~li  the  tumor  is  situated  iu  the  musi*l6  itself  it  most 
Undifferentiated  from  iijauy  other  noopla.sm8  hucIi  as  litt'uiatoniata, 
abscesses,  (^umiuat^i,  and  other  cysts.  If  the  seat  is  aubciituuor»us  we 
may  mistake  them  for  congenital  cysts,  ha^matomata,  lipomata^ 
culd  abscesses,  or  sarcomata.  It  will  1mi  remeiuV)ercd  that  hydatitlH 
are  ofton  hibnhited  like  lijiomatji,  and  that  these  latter  often  jiresent 
pseudo-Huctuatiou  (Lejers).  This  is  also  the  ease  with  K^nuine 
lieruijp  f>f  tlie  niuscloH  that  develop  Hh)\vly  by  (leHtroyin^;  the  ajio- 
iieurosis  (Farabamf).  TappinK,  cai-efuUy  and  aseptically,  generally 
is  indic^ited  as  a  diagnostic  measure. 

The  ttfiituient  is  very  simple;  as  a  rule  total  extirjuitiou  is  to  be 
recommended. 

EfHINOOOrCUR  OF  THE  BoNER. 

In  the  literatui^  there  are  about  60  good  obsen'ations  recorded  of 
this  (surgically)  important  localization.     Of  the  50  cases  which  I  have 
gone  over,  the  majority  were  of  the  long  bones, 
and  the  vicinity  of  tlie  epijihyses  was  the  seat  o( 
I>redilecti<m ;  in  the  tibia,  the  upper  epiphysis. 

The  anatomiral  distribution  is  asfoHows:  fe- 
mur, (>;  tibia,  9;  huinems,  11;  phalanges.  1;  i>el- 
vis,  12;  eknll,  4;  vertebrae,  8;  scapula,  sternum, 
nl«  (together),  3.  Of  the  Ikmics  of  the  jjelvis.  the 
OH  ilii  is  the  most  frefineut  seat;  of  the  cases  per- 
taining to  the  skull,  3  were  of  the  frontal  sinuses. 
The  spinal  columu  is  mostlv  affected  iu  its  lower 
half. 

Sometimes  there  are  simple  hydatids^  somc^- 
timesmnltijile  (pro!if«>ratiug);  tlie  latter  form  often 
c-uuses  necrotic  processes,  but  they  must  ntit  V)e 
oousideretl  without  evidence  lis  l)eiug  multilocular. 

The  influence  of  tniumatu  must  not  Ik*  ignored 
in  the  dittl*Hjif.     The  patient^'  uge«  ranged  U^lween 
six  and  eighty  years,  the  majority  were  between 
twenty -five  and  thirty-five  years. 
SfpirpfnntM. — Pain  and  HW{>lIing  may  \h*>  absent,  and  seldom  is  there 
much  swelling,  thickening  ot  the  bones  being  only  seen  on  the  skull 
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at  times.  E.  v.  BerKinjiun  euiphasizes  tbe  absence  of  thickening  of 
the  bones  cHpecially.  Not  infreciuently  supimration  occm*8  as  in 
fungous  processes.  Spontaneous  fractures,  specially  of  the  lower  ex- 
tremities, are  of  great  importance;  they  are  often  the  first  indication 
of  the  i)arasites  (in  about  one-third  of  the  cases). 

In  the  differential  diwjwmH,  syphilis  (pain)  and  neoplasms 
(cancer,  sarcoma,  eiichondroma)  must  be  considered.  Confusion  of 
the  condition  with  tuberculosis  is  jjossible.  In  doubtful  cases  tapi)ing 
and  free  incision  may  be  resorted  to. 

Tlie  jtrofjuoniM  is  favorable  in  early  recognized  cases;  at  a  later 
]>eriod  amputation  is  generally  indicated. 

An  echiuocot^cus  of  the  humerus  in  a  student  was  operated  on 
in  P.  Burns'  clinic.  In  this  case  the  affection  began  with  pain, 
especially  on  pressure,  and  diffuse  thickening  of  the  lower  third  of 
tlie  humerus;  in  places  fluctuation  was  noted.  It  was  thought  to 
bo  a  fungous  abscess.  After  chiselling  open  the  marrow  a  hirge 
number  of  cysts,  the  size  of  a  millet  seed  to  that  of  u  pea,  came  to 
view.  The  marrow  had  suppurated,  the  bone  was  somewliat  thin. 
Out  of  i\()  i)reparations  examined  a  scolex  was  found  in  3  only. 

ECHINOCOCCTS  OF  ITIE  JoiNTS. 

Volkmann  observed  the  following  case:  A  man  suffering  from  a 
contracture  of  the  hi])-joint  was  refeiTed  to  him  with  the  diagnosis  of 
coxitis.  Over  the  joint  fiuctuation  was  felt  indistinctly.  An  aspirat- 
ing syringe  showed  about  a  teaspoonful  of  yellow,  apparently  tuber- 
cular matter,  and  then  resection  was  resorted  to.  An  echinococcus 
of  the  bone  was  found  in  the  u])per  end  of  the  femur  and  the  pelvis, 
as  well  as  in  tbe  liij^joint  which  was  entirelv  destroyed  (Fischer, 
Dnttsrhe  ZviMm/t  fiir  Chirunjle,  XXXII.,  1891). 

({angol])he  says  that  the  joints  present  no  firm  barrier  to  the  ad- 
vance of  the  disease.  The  hydatids  enter  the  joint  and  thence  in- 
filtrate the  healthy  bone.  Gaugolphe  found  the  joints  affected  in 
18  cases  as  follows :  sacro-iliac  joint  5,  coxo-femoral  joint  0,  femoro- 
tibial  joint  1,  phalangeal  joint  1. 

EoHixococ'cus  OF  Other  External  Organs. 

Parofiif  GlamK — A  case  rejwrted  by  Schuh  {JViener  mtilizhmche 
Zeifumj,  1857,  No.  1)  in  a  33-year-old  M'oman  Ijelongs  here.  Dura- 
tion one  year,  size  (jf  the  tumor  that  of  a  hen's  egg,  drawing  pains, 
cured  by  cutting  and  ]»artial  resection  of  the  walls  of  the  adventitial 
tissue. 

Orhit. — Exophthalmus,  and  occasionidly  dii)lopia,  are  the  promi- 
nent symptoms.     The  diagnosis  can  only  be  made  by  an  operation, 
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which  is  difficult  when  the  tumor  is  deeply  seated,  because  the  ia- 
serted  tenaculum  often  tears  through. 

Inguinal  Region, — The  hydatids  of  these  paits  are  often  mistakeu 
for  horniffi,  cold  abacessea,  and  lipomata.  Sometimes  they  are  cor- 
rectly diagnosticated  l^efore  the  operation,  as,  for  instance,  by  Larrey, 
who  nl)aprved  a  tumor  of  the  scrotum  of  irregular  shape  that  ha<l  a 
Uilobulated  form  while  tho  patient  was  in  the  erect  position,  and  that 
diniinisliod  to  half  thosize  whilo  he  was  lying  down.  Tlio  tumor  wua 
soft.  tiuet\iate<l  somewhat,  and  had  excrescences.  Larrey  dia^osti- 
catetl  hyihitids,  and  cured  them  by  oiHAratiou. 

The  EifehttlL — The  right  globe  of  a  24-year-old  pupil  of  an  institnie 
for  tlie  blind  was  exceedingly  pi-ominent,  staring,  rather  hnnl,  the 
pupil  irregular,  the  upper  segment  of  the  lens  was  cloudy,  and  in  the 
depth  of  the  eye  was  a  large  yellowish  opacity-  The  patient  died  cjf 
phthisis.  Wlien  the  eyeball  was  divided  by  means  of  the  scissur^ 
intf)  an  anterior  and  a  posterior  segment,  a  fin<^  white  membrane  n{>- 
peared  between  the  sclera  and  chf)roid.  The  latter  was  not  pigment*^!, 
the  retina  and  corpus  vitreum  were  compressed  into  a  reiMisii-bluo 
mass,  so  that  they  looked  like  a  cord  at  the  entrance  of  the  optic 
nen'e;  but,  advancing  anteriorly,  they  grew  wider  and  were  adherent 
in  folds  to  the  corona  ciliaris  and  processus  ciliaris.  AVhen  the  jKwto- 
rior  segment  was  taken  off,  the  adhei'ent  corpus  vitreum  and  retina 
looked,  therefore,  like  the  hammer  of  a  Im^II.  The  spjic<*  U^weeu  the 
choroid  and  retina  was  filled  with  a  white  cyst,  which  was  recognized 
as  l>eing  an  echinoctKu^us.  The  exterior  covering  wjis  white,  rather 
trausj^areut,  and  hard.  A  little  serous  fluid  was  let  out  and  at  the 
same  time  a  more  delicate,  bhiish-wliite  membrane  was  seen,  euclt«ed 
in  the  ftirmer;  some  serum  came  out  of  this,  and  a  uuml>er  of  small, 
round,  and  oval  sc(»lice8.  There  were  also  some  on  the  inner  aarfaoe 
of  the  fine  njeinbniue.  The  microsc(»pe  showed  sm/dl  suction  tuln's, 
but  no  booklets  (from  Ammon's  Z^itsrhrifi  fi'tr  OphfhufntrJiHfir,  III., 
4,  1HS3). 

The  Mamma, — Hydatids  of  the  female  breast  are  rare;  I  think  the 
nnml>er  of  rej)orte<l  cases  to  l»e  alx)ut  30,  and  some  of  these  are  very 
inadequately  describetl.  In <»ther cases,  especially  when  multiplecysts 
are  considered,  one  is  inclined  to  l>elieve  that  they  have  l>eeu  mis- 
taken for  the  mnhiilf  '/c  Rrclus^  in  which  the  mamma  is  filled  witl! 
cysts.  Such  cases  are,  for  instance,  those  of  Freleiiu  and  Roux. 
The  fiict  is  interesting,  zoologically,  that  echinococcus  of  the  mamma 
belongs  to  the  variety  grannloxnn  (R.  Lenckart)  in  about  one-third  of 
the  cases.  The  typical  course  is  that  of  a  slow-growing,  torpid,  round 
tumor,  which  is  movable,  not  adherent  tc^  the  skin,  and  without 
swelling  of  the  axillary  glands.  The  tumor  may  grow  more  rai»idly, 
however,  in  which  case  the  te<liou9  pains  are  nt>t  absent.  Kuppura- 
tiou  has  been  obsen'ed,  as  in  other  cjises  of  hydatids;  it  was  prob* 
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ably  caused  by  traumatic  uecrosit^  of  the  mother-cyst.  In  such  cases 
the  tumor  may  burHt  8i>outaiieoaB]y  after  causing  redue8«  of  tbeskiu. 
Iti  one  case  the  pressure  of  the  growing  cyst  caused  destraction  of  the 
ribs  (Lesser).  Landau  has  described  a  case  iu  which  the  hydatids* 
after  penetrating  the  wall  of  the  thorax,  grew  iuto  the  region  of  the 
breast  from  iuaide. 


(^--1 


Pio.  TV  — Kncv  of  BoUrW»cii>lwliML    (Aftt#  Kral>lM* ) 


Bothriocephalus  latus  iBremser). 

Syn. :  T^nia  lata  (Linnreus),  Dibothriuiu  latum  (Rudolphi). 

ZtxtfofjHv!  Ihitrnpf inn. ^The  eutire  length  may  rent'h  0  metres. 
The  head  is  elongnied,  uLmoud-shaped,  up  to  2.5  mm.  iu  leugth,  and 
has  two  elongated  deep 
grooves  ou  the  flat  sur- 
face. The  net*k  is  very 
narrow,  nt  tlie  most  2 
cm.  long.  Tlie  number  of- 
segraonts  may  rt^ch  as 
high  as  4,000;  they  are 
viTy  V»road  (up  ti>  15 
mm.);  tlie  older  segments 
are  kinger  aud  uarrower. 
In  sjiiHrimeus  preserved 
iu  idcoht)!  the  proglot- 
tides are  much  shorter  thau  in  the  living  animal.  The  genital  open- 
ings are  on  tlie  Hat  surface  iu  tlie  middle,  the  female  l>ehind  the 
male.*  The  uterus  has  a  8i>ecial  opeuing,  and  four  to  six  visible 
uterine  convolutitms  on  each  side.  The  ova  are  oval,  brown,  with  a 
tliin  membrane  aud  a  lid;  opposite  the  lid  is  usually  a  little  spicula; 
leugth  of  ova  0.07  mm.,  width  0.045  mm.  AVhen  placed  iu  wat^r  or 
exposed  to  the  air  the  ova  soon  become  dark  brown,  so  that  the  ute- 
rus T<»sette  becomes  more  distinct.  This  rosette,  which  Inm  l)eeu 
comjuired  to  an  armorial  lily,  is  characteristic  of  thr  iiroglnttides  of 
iKithriocephalas,  Iu  addition,  the  yolk  chamliera.  wbirh  are  st^ai- 
tereil  in  large  numltors  thnmgh  the  jiarenchyma,  are  visible  as  dark 
]K>ints  aud  give  the  worm  a  gn&y  color. 

Drrehipmeut. — In  the  lidile*!  ovum  there  develojis,  in  water,  as  the 
n^sult  of  the  regidar  pmcesa  of  fission,  a  ciliated,  apheric;il  iMubryo. 
which  S(X>n  di.stards  its  ciliated  envelope.  This  pc»ss«>sHes  thn**'  pairs 
of  h<Ktks  (on<'hoBp)ui*ra).  These  embryos  rt^julily  ptass  into  the  iate«- 
iines  of  fislu-s,  wheuce  they  migrate  into  the  musclea  and  are  knowu 
aa  measle  (plenx^rcoid). 


•  Tb«  vrngioa  also  «npU«i  Into  Uw  uiharior  openlDff. 
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Tbe  larvfiu  were  found  Ijv  Max  Brnuti  iu  eaox  (j>ike);  tbe^'  inliab- 
Lted  ILe  muHcleR,  Hexuul  glautlB.  liver,  aud  Hpleeu,  v^ere  ^2  to  3  cm. 
loDp,  and  iiuuil>ered  twenty  U*  thirty  in  one  tisL.  Tliivi^  stiidentH,  who 
offered  theniHelvea  for  oxperiiuental  purposes,  passed  niiuierous  ova 
iu  the  fieces  four  to  six  weeks  after  the  ingestion  of  plerooercoideH ; 
the  evacuated  wovins  were  8  in  4  u\.  htu^  (Hraun  iu  rirrhotr^fi  Archtv^ 
nd.  88  and  1*2,  18H2-83), 

Furtlior  additions  to  the  evolution  of  BothrioceydialiiH  latus  are 
due  to  Sthroeder  (Tnt/sch^  1894,  No.  12),  who  examined  1*0  R}>c»t'i- 
nieus  of  esox  lucius,  from  7  to  It*>  cm.  long,  and  in  48  found  plerocer- 
coides.  The  uumWr  of  measles  iu  each  vttrii»d  from  one  t*>  thirty- 
tlin*e,  and  they  were  found  in  ttie  muselps  and  intestines.  The  larvn> 
were  25  to  'M\  mm,  in  leuntli.  Iu  a  pike  21  rm.  long,  six  measloii 
were  found  in  the  internal  or^^ans  and  twenty -seveu  in  the  muscular 
tissue  (M.  Brauu,  CffitraW^a/t  fih-  Iktrtvriolotjiv^  August  2'jth,  18114). 

It  is  the  merit  of  Max  Braun  (then  in  Dorpat)  that  he  demon- 
strated the  presence  u{  the  eml>ry(»s  of  lK>thriocephalus  in  the  museles 
of  certiiiu  (ishea.  Numerous  expcrinients  on  cats  and  d<»gs,  later  ou 
human  Iteiugs,  showed,  after  feeding  with  the  measles,  the  pi'eseuce 
of  mature  lKjtliriocei)huli  and  hIho  of  the  uva  in  the  dejecta.  Tlie 
fishes  in  which  the  developmental  stages  were  lirst  found  are  Esox 
luciuH  (]>ike}  and  Lot:L  vulgaris  (burhot).  They  are  also  found  in 
perch,  hrook  and  lake  tnmt,  and  other  fish. 

The  bothriocephalus  n)ay  live  to  an  advanced  age;  Mosler  has  re- 
ported a  case  of  fourteen  ymu*s'  duration.  Tlie  uuml»er  of  worms  pn^s- 
ent  iu  the  human  inteHtiues  may  amount  to  liuudreds  iBo€»ttcher,  (if 
Dorpat).    The  coincident  occuiTence  of  tienia  has  also  been  obserwHl. 

Ilwtory. — Iu  1G03,  F.  Glaser  lirHt  differentiated  iHithrifx'ephalus 
from  tienia.  Adrian  Spigel,  Clovicus.  Fabricius,  ami  Tulpius  Imvo 
furuislied  drawings  Avith  fantastic  heads  (rei)ro<luced  by  CUnicus, 
Hist,  lator.  lumbr,  Geneva,  171o).  The  rosette  is  shown  very 
clearly  by  Clovicus.  Linnieus,  in  his  system,  describes  it  as  Tmnia 
vulgaris  and  Ttenia  lata;  Palhis  U^OG)  as  Taenia  grysea  and  Tii*nin 
latn;  the  latter  writer,  however,  never  saw  the  head. 

Full  light  was  first  thrown  on  the  subject  by  Bwinser.  who  also 
furnished  an  excellent  illustration.  The  anatomy  was  worketl  up 
nujst  tlionmghly  by  Sommer  ami  I^andois  (1872),  and  the  develoji- 
meut  has  \h^^\\  explainotl  admirably  by  Max  Braun.  The  most  de- 
biiled  information  is  furnished  by  Leuckart's  work  on  parasites,  and 
by  II.  Blanchard  in  his  "ZiK)logie  MtHlicale";  also  Bailliet.  "Z'kv 
logie  Medicale."  2d  etliti'tn.  I  have  givi^n  the  literature  complete  in 
my  "Bibliograjdne  der  kliuischen  Helmiuthtdngie,"  Munich,  1H02> 
pp.  1*25-I3t5. 
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Gfoffmphtm!  iJistrihitt ton.  —The  chamctenstic  of  the  lx>Ujrioceph- 
aliiH  ni]k]>  rotisistn  in  the  iin^seutre  of  liirp^  lukt^  n*gic>D8«  siidi  U8  nro 
found  particnhirl.v  iu  Switzerland,  Northern  ItiiSHiH.  S*mtlieru  St^an- 
dinaviu,  uud  Upi»er  Itiily.  The  Helvetinn  Rejnihlic,  in  purtirular. 
hsiH  alwjiVH  been  the  ehissical  habitat  of  tiie  imrasite.  Odier,  of 
GenevH  (1S21),  wrote  that  Tieiiia  Inbi  is  so  conmiou  that  oup-fcairt]i  of 
the  inhabitants  harlior,  have  harbored,  or  i^-ill  harl)or  the  worm, 
Zschokko  (Cent raf hint f  fTrt'  linrh-rinUnjir^  I.l  has  furnished  verv  reliable 
stfitistics  coucerniiin  its  cK^urrence  in  Cieneva.  Its  fre<|uency  hits 
diminished  materially  during  the  last  thirty  years,  and  now  only 
alxiiit  one  i)er  cent,  of  the  popuhitiuu  is  said  to  Is?  affected.  Even 
children  lM?twpen  two  and  seven  years  of  age  do  not  eseai>e.  In  Geneva 
the  Loti  \'ulgari8  is  the  principal  intennediat^^  host.  The  \V(»rni  is 
found  most  frequently  in  k>cnlitie8  in  the  immerliate  vicinity  of  tho 
Likes,  but  even  iu  some  towns  which  are  situated  fifteen  miles  or  more 
from  a  lake  the  jmrasite  is  not  infreipient,  for  example,  in  Berne  and 
Thun,  iu  Bjisle  and  Zurich. 

(*ompreheusive  reports  concerning  its  ix'currence  in  Belgium  and 
Holland  have  only  been  obtained  during  the  last  few  years.  It  has 
be<^n  found  to  l>e  more  common  than  was  formerly  suj)|MtHed.  The 
most  recent  work  by  S.  T.  Callie  states  that  the  "  bree<le  Lintworm"  is 
endemic  in  the  Netherlands.  Its  endemic  occurrence  in  Ireland  has 
also  bt^u  demonstrated  and  8i)encer  (Vtbbold  calls  it  the  "Irish 
lajieworm."  The  jiarasite  is  also  fre<|uent  in  the  Russian  Baltic  j)n>v- 
inces,  particularly  in  Doqmt,  where  Max  Branu  made  his  discov- 
eries. Moritz  (1H23|  infers  to  this  subject  in  his  toi>ography  of  the 
city. 

BothricK'ephalus  in  rare  in  the. southern  provinces  of  Sweilen,  some- 
what more  frtniucnt  at  I^ake  Maelar.  Farther  north,  at  the  Baltic  Seji, 
it  is  very  common— for  example,  in  Sodi  rhamu  (r»'>  cases  in  tifteou 
years) :  in  Angemiauuland  ten  i>er  cent,  of  the  {topulation  is  said  to 
bo  aiTecUHl.  In  Westerlwthen  and  NerrW>tti^n  the  majority  of  the  in- 
habitants are  reiKirtod  to  be  sufferers;  in  Hapanmda  few  escafie. 
The  worm  is  said  to  l>e  very  common  in  Lapland.  In  the  iuhind 
provinces  it  is  hardly  ever  found. 

Dubini  reifcatedlv  found  bothriiK-eplialus  in  Milan,  and  since  the 
renascence  of  lielminthology  iikltiih  its  relative  fretpiency  in  Northi*m 
Italy  has  licen  demonstratcil  by  Tacnnji,  GrsKsi.  mwX  Perrf>ncitto. 

It  was  shown  by  C.  Th.  von  Kiebold,  thai  bothriotvphalus  is  not 
so  rerv*  ran-  in  the  East  Prussian  i»rovinces  l)eyond  the  Wachwl 
Biver.*    In  South  Germany,  Bollinger  has  shown  that  it  is  not  so 


*  la  (iruibwalil  .**  tiuHiit  auioug  l(<t  csms  of  tupvivorm  iMu«ler), 
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ver>'  rare  in  Munich;  I  have  seen  two  coses  in  Southern  SoahiA 
(Mommingen). 

Outside  of  Europe  we  possess  positive  statements  only  in  ro^nnl 
to  Japan.  Isau  Ijiiua  says  that  bothriocejihalus  is  the  comuiuue^st 
tftpeworm  found  in  Japan,  boin^  met  with  everywhere  in  the  country. 
Tliere  is  no  doubt  of  its  identity  with  the  European  variety.  Bravaz 
hits  written  concerning  its  occurrence  in  Madagascar.  An  interostiuK 
statement  is  made  by  Theophrastus  ("Histor.  Plant.,"  LX.,  21)), 
to  the  etfect  that  the  Athenians  were  free  from  tania,  but  harbored 
botliri(K!ephahis.  Might  its  occuireuce  have  bctua  favored  by  Uie 
large  bcnlies  of  water  in  the  neighl>orhoodV 

Stfiiipfi)mfttttlfujrf, —  It  is  only  in  tlie  hiht  di'cade  that  we  have  |iosi- 
tively  learned  that  those  who  harbor  tin:  iMjthriocephjduH  aro  not  in- 
fre4juently  attacked  by  severe,  even  pernicious  smcmia.  It  is  said 
tliat  the  aniemia  (iccura  not  alone  in  those  who  harbor  tho  cninplete 
bothriocephalus,  but  also  when  the  ova  of  tlio  parasite  alone  are* 
present  in  the  intestine.  In  1886  G.  Kegner  proved  by  the  obsenn- 
tion  of  thirteen  cases  that  bothri<K'ephalus  can  produce  tlie  comf»lL-t*' 
history  of  Biermer's  aniemia  and  that  this  is  relieved  after  the  eva^um- 
tion  of  the  worm,  and  his  observations  have  been  coniirroed  by  other 
writers.  Fne<lricli  Mueller  obsen-e<l  a  ciuse  of  death  from  bothrio- 
cephalus aufemia  in  a  woman  of  Tilsit.  The  careful  autopsy  showetl 
no  other  cause  of  death  apart  from  the  findings  which  are  constantly 
met  with  in  pomicious  anfemia — viz.,  retinal  hemorrhages,  punctat*^ 
cerebral  hemorrhages,  fatty  degeneration  of  the  heart  muscle,  and 
small  hemorrhages  in  the  lungs  and  |>ericardium.  The  manner  in 
whidi  iHithriocephalus  gives  risn  to  annmiia  is  doubtful.  Jt  does  nut 
seem  i»robable  to  me  that  it  is  due  to  the  direct  withdrawal  uf  chyme 
or  lymphatic  fluid,  because  some  of  the  ])atients  were  well-toHln 
and  could  easily  replace  the  loss  of  nutritive  material.  In  atldition 
I  would  call  attention  to  the  fact  that  notable  amemia  is  rare  in  tliose 
suffering  from  Tseuia  saginata.  Among  hundreds  of  such  oases  I 
have  never  sot»n  a  single  instance  of  tlangeronsana'aiia.  It  is  possibh* 
tliat  dying  IxjthrifX'ephali  give  off  coi-tjiiu  ptomaines  in  the  intestinal 
canal,  and  that  their  absorptitm  pnxlnoes  the  disease.  This  would 
ex]>laiD  the  fact  that  severe  amemia  may  persist  even  after  the  re- 
moval of  the  parasites. 

From  tlie  observation  of  72  cases,  Ossian  Schaumau  ("Zur  Keunt- 
niss  der  sogenannten  Bothriocf»plmlnH-Anamie/'  Holsingfoi-s,  1894) 
gives  an  accurate  de8crii)tion  of  this  condition,  and  he  lias  also  found 
39  cases  in  literature.  Of  the  72  oases,  38  were  ourefnlly  olwer^-ed 
and  examinatiims  of  the  blood  were  made.  On  the  svenige  he 
1,311,(KX)  red  bhjml  globules,  or  twenty  three  per  oent.  of  the  m 
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in  men;  aiul  1,273, OCX),  or  twenty-foar  i»er  cent.  i)f  the  nunnHl,  in  wf>- 
men  (in  healthy  individaals  the  normal  is  5,700,000  and  o,*ilH),m)0 
rt»HptHrtively).  The  amount  of  hirmoKh^bin  wa«  twenty -four  and  one- 
half  per  cent,  of  the  noiinal  in  men,  twenty -seven  i>er  cent,  of  thr  nor- 
mal in  women.  Diameter  of  the  red  globules,  on  Uie  average,  in  men 
8.0  ,",  iu  women  7.84  m,  A»  regards  size,  there  were  found,  cm  the 
average,  among  UK)  bhKMl  globules  17  small,  32  me<liuni,  and  nl  large 
one«.  The  variations  in  8hai>e  (poikilocytosiH)  wer*3  the  usual  ones; 
elliptical,  ap|>le-seed  Hhai»tHl,  and  poar-shaped  ghjliules  werefretpient; 
I»erfeitly  normal  t>ne8  were  rare.  Itouleaux  formations  were  much 
diminlHhed.  The  color  was  usually  noi*mal.  NudoatiHl  corpiiSidf^ 
woTO  fdund  in  2(»  eases.  Bothriooephalus  autemia  may  l>e  mlHtaken 
for  cldorosis.  In  the  latter  the  corpuscles  are  very  ]>ale,  the  rouleaux 
ffirmatiou  inturtt  and  the  number  of  red  ghdmles  is  never  so 
markedly  dimiui8he<l.  In  girls  of  sixteen  to  twenty-three  years  tlie 
average  unmljer  is  3,74oJXlO,  e<iual  to  seventy-two  per  cent,  of  the 
normal.  Latent  carcinoma  may  also  come  in  question  in  regard  to 
diagnosis,  and  it  is  to  be  noted  that  free  hydrochloric  acid  in  the 
stomach  may  also  be  absent  in  cestodes-amemia. 

The  face  is  very  |>ale,  waxy  yellow,  distinct  from  the  alal)aster 
color  of  chlorosis  or  the  gray  tinge  of  tuberculoeia,  Tlie  facial  ex- 
pression indicates  ilaccidity  and  prostration.  There  are  no  cutaneous 
eruptions.  In  80.9  per  cent,  of  Sohauman'a  cases  tlie  bodily  tenqter- 
nture  waselevatetl.  The  fever  appeai'ed  to  be  perio«licaI,  occAsidtially 
remittent.  The  temperature  varied  between  37.5"  and  40.2  C  (0*,) 
and  104^  F.),  but  the  fever  seemed  to  bear  no  definite  relation  to  the 
aniemia. 

In  some  cases  the  subcutaneous  adipose  tissue  was  abundant,  but 
usually  it  was  Bomewbat  reduced.  In  15  cases  the  bones  were  some- 
\shat  tender  on  pressure,  iwrticularly  the  sU^mum  and  a  few  of  Ihe 
long  bones.  The  bodily  strength  was  greatly  diminishcHi,  and  in 
the  nuist  severe  cases  the  patients  were  unable  to  stand.  A  feeling 
of  extreme  weakness,  ringing  in  tlae  ears,  throbbing,  and  weight  and 
pains  iu  the  hea<l  were  almost  constant.  Among  38  cases  a  yeJlow 
ccinjunctivn  was  observed  in  20.  Retinal  hemorrhages  were  note*]  in 
tifty  per  cent,  of  the  carefully  examineil  casee.  In  regard  to  lh« 
circulatory  apiwinitus  jialpitation  of  the  heart  was  |»articnlarly  prom- 
inent; in  eighty  i)er  cent,  heart  murmurs  were  present,  independently 
of  the  severity  of  the  uuemia.  Bruits  de  diable  were  hardly  over 
absent.     The  pulse  was  usually  full,  often  accelerated  ((JO-TiO). 

The  appetite  was  poor  in  the  majority  of  cases;  in  fifty  per  cent 
eructations  and  gastric  pressure  weromeutione<l.  Tlje  rea<*tion  of  the 
gastric  juice  usually  was  feebly  acid;  in  one  ease  it  gave,  with  ph1<>- 
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roglucin-vanillin,  the  reaction  of  free  hydrochlorio  acid.  TLo  bawelfl 
were  nirely  regular;  in  22  cases  they  were  constipated,  in  20  casen 
the  stools  were  thin.  The  ova  of  the  parasite  wero  absent  from  tbo 
atools  ill  only  2  cases,  in  which  the  patients  had  already  been  nntler 
treatment.  The  quantity  of  nriuo  was  genemlly  normal,  in  a  few  case« 
diminished  to  400-700  c.c.  In  23  cases  its  color  was  dark,  in  9 
cases  normal,  in  ^5  cases  light.  ludican  was  constantly  present.  A 
small  amount  of  albumin  was  found  in  8  cases.  The  menses  geoeraOy 
ceased  with  the  be^^iiiniiig  of  the  dis«Nise.  On  the  whole  the  histor>" 
of  bothriocophalus  anaemia  coincides  with  that  of  the  j>eruioious  iin;**- 
mia  described  by  Biermer,  Eichhorst,  and  others. 

DittijnofiiA. — The  characteristic  lidded  ova  are  eiwily  demonstrates! 
in  the  fieces.  The  jirescnce  <^if  the  worm  can  be  dett^ruiined  with  cer- 
tainty only  from  the  evacuation  of  pro^^lottides.  In  doubtful  case« 
we  may  prescri'.M^  a  small  dose  of  kamala  (about  3  gm.)  which  will 
surely  result  in  the  evacuation  of  a  sej^meut.  The  ova  of  Tieuin  s;4ei- 
nata  and  Tmnia  solium  are  recognized  by  the  shape  and  the  tliickor 
shell  which  shows  radiating  stripes. 

FfifJiofjcnesw.—lu  order  to  explain  the  amemia  we  must  nsBome 
some  other  causal  factor  in  addition  to  the  parasite.  We  may  bod- 
pect  an  infection  with  bac*teria  which  either  affect  the  worm  itjself  in 
a  direct  maimer  or  exist  outside  of  the  Litter.  Schapiro  assume* 
that  the  wonn  produces  a  virus  which  acts  injurif)U8ly  uf^on  tho 
blood.  Dehio  is  of  the  (Opinion  that  the  dead  worms,  even  detached 
fragments,  are  injurious.  We  caimot  believe,  as  Reyuer  asstuuea, 
that  tho  parasite  abstracts  blood  from  the  system.  It  is  most  prob- 
able thiit  the  Morm  societes  a  poison  which  j>roduce8  increased 
destruction  of  the  bl«x»d  ctirpuscles.  This  view  is  op|M»sed,  how- 
ever, by  the  absence  of  luemoglobinuria.  The  rapid  formation  of 
blood  diiring  convalescence^  testifies  in  favor  of  increased  destniction 
and  against  the  assumption  of  insufficient  lUfnlnction  of  the  Idood 
ooTimscles. 

Piy}gtiosijt. — The  mortiility  is  sixteen  |mu*  cent.     The  prognosis  lie- 
comes  very  grave  when  the  number  of  blood  globules  falls  lielovr 
million. 


Bothriocephalus  Leguloides,  B.  Leuckart. 

(Legula   Mansoui,  Cobbold.) 

This  ])arasite,  which  is  descril>ed  very  im[»erfectly  by  R.  Ixmckart, 
is  of  great  practical  importance  iu  Eastern  Asia.  Two  Japanese  in- 
vestigatt)i*H,  Ijimn  and  Murara,  Iuivh  retvutly  published  a  number 
of  cases  which  ]X)BHe0S  considerable  interest. 


RIIABBEA  CIt\ND». 
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1.  A  boy,  wt.  9  yRara,  ovAcnatod,  after  dytmria  lasting  two  days, 
a  worm  2(>  cm.  long. 

"2,  An  inJmbiiaui  of  Osaka,  H't.  412  yearn,  evjwuated  from  the 
urethra  a  worm  3G4  mm.  long  and  1*2  mm.  wide;  discharge  of  blood 
at  the  Hame  time. 

3.  A  farmer.  »t.  25  yearft;  gonorrhoea,  evacuation  of  a  piece 
245  mm.  long  <iu  alcohol). 

4.  From  a  boy  of  17  yeaii*.  a  piece  25  mm.  in  length  (in  alcohol) 
waa  removed  from  the  inner  cauthuB. 

5.  A  girl,  tet.  15  years;  a  vesicle  develoy>e<l  l>etween  the  cornea 
and  external  canthuH,  fnmi  which  was  removed  a  worm  12  mm. 
long  and  3-<>  mm.  wide  (in  alcohol). 

6.  A  young  Boldier  from  the  province  of  Etchin  suffered  for  nine 
years  from  a  swelling  of  the  thigh  until  a  worm  H8  mm.  hmg  was 
discharged  from  an  abscess, 

7.  A  girl  of  1 1  years.  A  worm  from  the  superior  palyiebral  fornix, 
25  mm.  long  (iu  alcohol),  not  intm^t,  the  head  proser>'eil  [ToLuu 
Journal  of  t fit-  CoUetjenf  Scieine,  1888). 

The  previously  ilescribeii  cases  occumnl :  one  in  a  Chinaman,  in 
whom  Dr.  Afanson,  of  Amoy,  found  twelve  ]>ai*asltes,  one  in  the  i)len- 
ral  cavity,  the  others  in  the  connective  tissue  l>ehind  the  kidneys. 
The  other  case  was  observeil  by  Dr.  Scheube  in  a  Japanese;  evacua- 
tion through  the  urethra. 


Krabbea  Orandis,  Rlanchard. 

Length  10  metres  or  more,  width  1  mm.  anteriorly.  25  mm,  pos- 
teriorly. The  segments  are  remarkably  short,  only  0.45  mm.  The 
repro4luctive  apparatus  is  retluplicated  in  each  segment  and  sit- 
uated to  one  side.  The  alnlominal  Murface  presents  two  grooves 
close  to  one  another;  at  the  botUmi  arc  tlie  gmitiil  oikeuings.  Ante- 
riorly is  a  depression  into  which  o|>en,  one  behind  the  other,  the  vaa 
deferens  and  vMgina,  and  lM»hin<l  tliese  an  op»»iiing  which  communi- 
cates with  the  uterus.  Thus  the  alxhtminal  surfjwe  luis  two  j^iirs  of 
lateral  oriiioea.  The  ovum  has  a  brown,  thick  shell.  08,'i  long,  48-50^ 
wide:  the  lid  is  20.'  wide.     The  head  luis  not  l>een  fcnnid. 

Tliis  new  panisite  was  discovered  by  Ijima  and  Kuriomoto  in  au 
individual,  a^t.  twenty -eight  years,  who  evacuated  it  after  tiiking  a  dose 
of  extractum  filicis.  The  man  was  bom  in  the  province  of  Hiogo,  which 
he  had  never  left.  For  years  he  had  snffennl  from  vertigo,  colic,  and 
annmia.     Recovery  ensued  after  the  evacuation  of  the  worm. 

Tlie  discoverers  state  that  the  worm  re«i»mblfs  crrtjiin  l>othrio- 
oephalt  of  si^iils.  Inasmuch  as  atlier  occaaional  parasit(>s  of  man  arts 
Vol.  VllI  -:m 
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fouud  in  seals  (Botbriocephalus  cordatus,  Ascoria  maritima)  the  casi 
is  not  devoid  of  analogies. 

Tseuia. 

The  family  of  Tfoniadea  is  described  by  R.  Hertwig  in  the  follow- 
ing niaimpr:  tar>owoim  with  scolex  (head)  and  detachable  seKineuts 
(proglottides) ;   on  the  scolex  four  sucking  disks,  often  a  rosteliam 
with  or  without  a  circle  of  hooks;  iu  the  proglottides  an  nlbiuula 
gl(tu<l ;  the  ntenis  ends  in  a  blind  extremity,  the  poms  genitalia  (com 
mi.>n  oi>euiug  for  the  vas  deferens  and  vagina)  lies  to  one  aide  in  the 
segments,  irregularly'  alternating,  rarely  are  these  two  openings  on  ofw 
posite  sides  (as  iu  Tieuia  eauina] .    The  embryonic  stages  are  hydatids 
(uieiusles,   cysticerci)   or  cysticercoidi.     The   tinniie  are  heruinpliro- 
dites.     If  a  tfenia  c^vu^l*  with  mature  embryo  enters  the  intestinal 
canal  of  man  (or  auiiimls)  tlie  embryo  migi'ates  through  the  blooil* 
vessels  or  lymphutics  int<i  the  j>areuchyma  of  the  tissues  and  hero 
deve]o])s  into  an  hydatid.     Thus,  the  ovum  of  Tienia  solium  develops 
into  a  measle  in  man  and  the  pig;  the  ovum  of  Tienia  sagiuata  be- 
comes a  mea«le  in  the  Hesh  td  the  cow.     On  the  other  hand,  iugesttHl 
scolices  (cysticerci)  develo])  in  the  intestines  into  complete  T»rniie, 
as  has  iMnni  proven  by  numerous  exjieriments  on  animals  and  niau 
(esi)ecially  on  criminals  befoi-e  execution).     In  the  human  intestines 
the  common  measle  of  the  jiig  (C'ysticercua  cellulosie)  is  convertetl  into 
Taenia  solium  in  a  x>«^riod  of  six  to  ten  weeks.     The  Tienia  caniua 
(cucumeriua)  which  also  occurs  in  man,  develops  from  a  cysticercoid 
of  the  cutaneous  ]>arasites  of  the  dog  (pulex,  trichrxli^^ses).     Taenia 
and  cysticercus  require  two  different  h4:)sts.     A  striking  excejitiou 
is  found  in  Taenia  solium,  both  stages  of  which   may  develop  in 
man. 

T.ENU  soLirM,  Rudolphi. 

This  quite  delicate  an<l  transparent  specieti  attains  a  length  of  3.5 
m. ;  the  number  of  segments  may  reach  8.50.  The  mature  proglottides 
are  1.0-1.5  cm.  long  and  i^  mm.  wide.  The  sexual  ojiening  is  near 
the  posterior  lx)rder  and  may  be  on  either  the  right  or  left  side.  The 
ut«*rus  has  a  straight  median  cauid,  giving  off  five  to  Reven  branches 
at  right  angles  ou  each  side;  these  branches  are  undivideilat  firat, 
but  towanl  the  periphery  ramify  in  the  shape  of  a  tuft. 

The  ova  are  round,  brownish,  with  a  thick  shell;  the  head  aK^at 
1  mm.  wide,  with  four  sucking  disks,  in  the  middle  of  which  i.s  situ- 
ated the  rosielluin.     The  hooks  are  arrangeil  iu  two  rows,  24-26  in 
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nnmlM^r,  Htrong:,  with  com {lariiti rely  abort  root  i)roloiigutinii8  (iu  the 
oysticercus  of  the  pig  the  utiiuber  varies  fron»  20-31,  usually  24-26). 
The  twuiie  inhubit  the  humun  bidhII  intetitiues,  lUiJ  are  BomHtimes 
ftccouii»anied  by  the  hirger  Tieuia  aaiduata. 

Since  the  dreail  of  trichiuii?  has  dimiuisheil  tbo  iugentiou  of  raw 
pork,  Tmniu  solium  has  become  less  frequent  and  the  Ts«nia  Ha^nata 
predominates  in  all  the  civilized  countries  of  Euroi>e.  Weiuland 
stjited  iu  18i3H  that  Tieuia  solium  was  the  most  common  huiuau  ces- 
tode  iu  North  America,  but  Leidy  says  that  Tanna  solium  is  com- 
j»uratively  rare.     In  Asia  and  Africa  Tff'uia  sapinata  is  more  common. 

Symftinmtit'thiifij. — The  danger  of  Tieniu  sulinm  depends  uj»on  the 
l>oA8ibiliiy  of  the  migration  of  embryos  inio  the  circulation  and  the 
development  of  eysti- 
cerci.  The sy mjitoms 
of  its  i>resence  in  the 
intestines  are  esjieci- 
ally  prominent  in  ner- 
vous individuals.  The 
]>emicious  autemia, 
which  <x!curs  in  Both- 
ritxjephalus  and  more 
rarely  in  Tieuia  sagi- 
nata,  is  not  ol»flervetl 

in  Tienia  solium.  For  a  long  time  I  harlx>reil  several  t^euifr  and  the 
only  symptom  noticenble  was  a  slight  gnawing  sensation  in  the  epi- 
gastrium before  breakfast.  Various  anomalies  on  the  part  of  the  in- 
testinal tract  have  l)et»n  nfitiitnl — iMmlimia,  cardialgia,  colic,  dysen- 
teric and  diarrhoeal  conditions.  In  a<lditiou>  the  nervous  system  is 
to  l>e  mentioned  as  the  chief  site  of  disturbance — epilepsy,  chorea, 
amaurosis,  even  maniacal  conditions  and  paralyses.  I  have  x>€^r8on- 
ally  observed  that  attac^ks  of  vertigo  occur  (at  least  iuTjeuia  saginata), 
and  iudeetl  aUhiminal  vertigo  is  not  very  infrecpjent.  Numeroua 
clinical  histories  are  found  in  Davaine  aud  spwially  in  Berenger- 
Ferruud  ('*Le\»ons  clinitpies  sur  les  Tt'nias'*).  A  notable  artich^  was 
jiublished  by  A.  ]V[artin  in  the  Arvhivej^  QhtfrfilrK^  Noveml»er  and 
D*H'<iniU*r,  1H*.»1,  lmse<l  upon  twenty  two  cases.  He  comes  lo  the  con- 
clusion that  epilepsia  beniosa  is  rare,  that  the  attacks  do  not  attiiin 
the  severity  of  true  epilepsy,  that  the  comatose  and  cou\'ulsive  stages 
hist  longer,  that  the  attacks  have  a  tendency  to  periodicity,  and  that 
unilatenil  si>asms  are  not  so  frequent  as  in  graml  mal. 

/>/Vi;^mWA.  - -The  above-iiguretl  arrangement  of  the  uterine  con- 
volutions will  assure  tli<'  diagnotsis  with  the  naketl  eye.  The  ova  ore 
usually  spherical,  while  those  of  Taenia  sagiuata  are  broad  ellipooids. 


ria.ax— T»alft8oUiun.  Showliiie  two  proskiCtidM.  .4,^1,  por& 
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GthTICERCTS  CEU-tTj08.E,  Iludolphi. 

Numerous  exporinientH  (first  znado  by  F.  Kiichonmoister)  bare 
proven  tlmt  in^jested  measles  in  the  iotcstines  of  miiu  Jevolop  into 
Tmuiu  solium.  In  1884  I  exi>eriiueute(l  on  myself  by  eutiug  soveu 
pieces  of  freslj  measles.  At  the  end  of  eight  weeks  u  dose  of  kaiuAla 
ex]>eUed  four  pieces  of  youug  taBDiaj^  ouly  one  of  whicb  iMJssosseil  a 
heAd. 

The  Cysticercus  cellulosffi,  when  the  head  is  oxtrudeil.  has  the 
shujje  of  a  round  bottlo  with  a  lonj4  nock;  when  omboddod  in  tho  tis- 
sues the  head  is  retriifted.  Thy  measles  cysts  ai*e  usually  ellipsuidal, 
occasionally  more  rounded,  1-lU  mm.  in  width.  The  neck  and  re*it 
of  the  Ixidy  have  char/ictoristio  finely  wavy  contours.  The  reti*acted 
head  j^leams  thnnigh  tlie  tliin  wall  of  the  vesicle,  xivin^;  t<i  the  ani- 
mal a  resembhiuce  to  a  hail  stone  (^randine  of  the  Italians;  ;t<u<ira 
of  Aristotle). 

According  to  experiments  on  animals  the  embryo  (oncosphierH) 
which  has  escaped  from  an  ingested  ovum  requii'es  al>out  three 
months  to  develop  into  the  complete  worm.  The  latter  may  live  for 
twenty  years.  Dead  meiisles  bectjuuf  impreguaUnl  with  linie  salts,  and 
the  fonnatiou  of  abscesses  ar<jund  the  latter  has  l^een  ol>8erved. 

Efvihtfjif. — If  segments  of  theTanua  solium  enter  the  stomach,  the 
embryos  srK)u  esca]>e  and  Iuutow  their  way  into  the  blocxl-vessols  or 
lymphatics.  Unclean  f(H>d  and  drink,  es{>ecially  uucooke<l  plants 
(salad),  may  Iw  tlie  intermediate  agents.  Even  rotten  proglottides 
may  contain  living  ova.  8t*lf-iufectiou  may  occur  in  tieuia  j^'itienta, 
eapocially  in  the  insane  •  who  devour  their  own  excrement,  and  in 
all  othere  who  soil  their  fingers  with  fa»cal  matter.  Alany  cases  are 
known  in  which  the  init'stinal  worm  an^I  its  measle  were  found  at 
tlie  s;ime  time  in  one  individual. 

The  cvsticerci  are  found  in  various  parts  of  tlie  human  Ixwly. 
That  the  majority  have  Wen  found  in  the  brain  and  eye  is  owing  to 
the  fact  that  the  prt^sence  of  parasites  in  these  organs  inevitably  lemls 
to  symptoms,  while  in  the  liver  and  lungs  it  may  be  unattended 
witli  im]iairment  of  function. 

Cysiicerci  of  Uw  hrain  were  first  descrilietl  by  Grieainger  upon  the 
basis  of  50  cases.  The  diagnosis  is  most  ]>robable  in  <*ases  of  opi!e]>- 
tiform,  subacute,  cumulative  spasms,  especially  in  imlivitluals  jiast 
the  age  of  forty  years.  Psydujses  with  depression  and  confusion,  or 
with  vertigo,  are  also  suspicious.  Paralyses  which  aix*  present  from 
tlie  onset  exclude  cysticercosis.     The  fact  that  the  majority  of  cere- 
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bral  cvHticerci  are  sitnatod  in  the  cortex  and  the  meninges  explaina 
the  frt^uenoy  of  pH.vchoBRH  luid  ei>ile[»tiforui  couviilsious.  8<mie  of 
the  cysticen'i  cK-cur  as  free  cysts  in  the  hitenil  voutridos,  iiud  not 
infrequently  iu  the  fourth  ventricle.  It  its  a  noteworthy  fact  that 
nniuerons  {laraBites  may  be  located 
iu  the  brain  without  giving  rise  to 
symptoms. 

A  remarkable  variety  is  the  C'y«- 
ili'vn'iiH  /v/(¥vi*/».siw  which  was  first 
deHcribeil  by  Virchow  as  '*graj>e  hy- 
datids of  the  pia  mater."  They  are 
ramifyiuK  vesicular  structures,  which 
occupy,  as  a  rule,  the  sub-arachnoid 
cavity  at  the  base  of  the  brain  and 
look  likp  an  hydatidiform  niok*.  The 
vesicles  are  situated  loosely  in  the 
tissues,  and  their  surface  have  a  vel- 
vety ai»i)earance.  At  first  Virchow 
was  dijubtful  iu  rcK'^rd  to  the  nature 
of  theae  bodies,  but  he  noticed  the 
resemblance  to  cysticerci.  F.  A.  v. 
Zenker  was  the  tirst  to  recognize  their 
chai'acter,  after  tiuding  a  distim^t  cys- 
ticercus  head  in  one  jn*eparatiou. 

In  reganl  to  the  symptomatology, 
it  is  a  striking  fact  that  sudden  death 
occurred  four  times.  The  most  varie*! 
cerebral  symptoms  were  n"tice<l: 
oephaUlgia,  epile|m\ ,  ]>aralyHiB,  es- 
pecially hemiplegia,  vertigo,  visual 
disorders,  psychoses.  Some  of  tlie 
clinical  symptoms  must  l>e  attributed, 
as  ]Knute<l  out  by  MHrdmnd.  t<>  the 
accomjtHnyiug  chronic  lutsilur  menin- 
gitis and  hydrocejihahm.  In  a  cjise 
of  Ivan  Michnel'H  diAl)ete»  was  ah- 
served;  tlie  ]tariisit4*  was  Hituat.e<l  in 
the  fourth  ventricle  {[h'uUrhtK  Archw, 
Bd.  44,  18ft0). 

CtjHtwrrrio/  ihr  heart  are  not  frw|uent  and  in  the  rei>orted  casee 
gave  rise  to  n(»  Hymptoms.  Mosler  {Xritavhnfl  fi'ir  klinijtchc  3/«/iW/i, 
VI..  18S3)  has  collect^I  Vi  cases,  of  wliioh  7  were  confint*d  to  the  left 
ventricle  and  2  to  tlio  right  vouthclo.    They  uuiuberud  11  iu  one  case 
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(Leudet),  H  and  7  in  two  (»t1ierR  (Fftrral).  A  dingnoRiK  cvnild  only 
1>o  thouglit  of  if  au  iudividual  Htifferiu^  from  tieiiia  wtm  also  tbe  sub- 
ject of  entiiueouB  cvHticorri  and  nt  tho  Hamo  iiino  exhibited  8i(pia  of 
heart  diHoaue. 

Cy8liccrci  nfik*',  Igviphiliv  ijlamlM  ai*fi  vory  rarfi,  but  twi>  exquisite 
ca868  have  been  reiwrted.  Fiedler  found  2^)  iu  tlio  uionontori**  KljuttU 
(Ai'rhiv  ift'.r  Ifriiktttitiv,  IV. ).  Avery  Ix-aiiiifiil  cimo.  wjih  jntbliHbetl 
by  Oberlaeuder  (DiHsertatiou,  Greifswald,  1h74). 

(.'ifH/U^rri  of  tin'  lirrr  iirfi  euHilv  ovorlooktsl.  In  tlu*  exc'ollont  «Iifi- 
seiiatiou  by  Haugg  (Erhiugeu,  1S*H)),  we  h?arn  that  Zeuker  foiiud 
cysticorci  of  the  liver  four  tiroes  uinon^  twenty-tive  cyi-HeH. 

Cyaticcrn  of  the  hones  were  f'mud  by  Froriep  in  a  phalanx  of  tlie 
finger  and  by  Boshoem  in  the  oi>iy>hy8iB  of  the  tibia. 

A  njsticaxuH  of  (he  tongue  was  described  by  W.  Itoser  in  the  Art'hiv 
der  Hi'dkumle,  1863,  Bd.  11, 

Cysticerci  have  also  been  found  iu  the  spinal  canal.  Cases  ai«  re^ 
l)orted  by  We8ti>hal  and  Hirt. 

Sj)ecial  iutere«t  attiiclies  t<»  njsfirerci  of  tlw  Huhntiattrons  rrlhifar 
linHue:  they  may  be  single  <ir  niultiple.  We  lind  round,  teuHe,  i>aiu- 
le.sH,  Hharply  defined,  movable  tnmon*  wliich  may  attiiiu  the  size  of  a 
hazelnut.  These  may  be  mistaken  for  all  sorts  tif  subcutaneous  ueo- 
plasms,  ])artieularly  H^baceouH  cynis  and  guinmuta.  Stirh  (**  Ueber 
das  Fiunif;sein  lebeuder  Jleuschen,"  Charlte'Auitaioi^  V.,  1^54)  has 
published  a  very  interesting  article.  In  a  woman,  ii^t.  thirty-six  years, 
4tH)-5(K>  were  counted;  the  buttocks  alone  contained  03.  Iu  otlier 
cases,  24,  37,  43,  and  47  tumors  were  fouud.  All  the  ])atients  be- 
longed to  the  laboring  classes.  The  tumors  ai*e  situated  on  the  trunk 
and  limbs,  rarely  uj)on  the  face.  G.  Ijewin  {ChnnU'-Atniftfen.  1S75,  autl 
Eulenborg's  **  Realencycloi)mlie,"  lY.)  has  recently  made  a  very  th*»r- 
ongh  study  of  cysticerci  of  th<^  akin.  In  the  latter  article  the  symj>- 
t<»inatoli)gy  is  carefully  deH(*ri1>ed;  the  h>cation  is  the  subcutaneous 
cellubir  tissue,  the  tumor  is  movabh*;  Humetimea  it  <]oes  not  prf>jcx<t 
above  the  level  of  the  skin.  The  size  varies  from  that  of  a  lentil  to 
that  of  a  walnut.  Tumors  as  large  as  a  lentil  may  attniu  the  dimen- 
sions of  a  hazelnut  at  the  end  of  six  months.  The  increase  in  size 
seems  to  be  due  to  iucrease  of  thesen^us  contents.  Stich  hiLS  obsenTtl 
spoutaneous  diminution  of  size  or  involution.  The  shat>e  is  round 
or  oval,  the  latt(*r  when  situateil  in  the  muscles.  An  imiK)rtant  and 
characteristic  feature  is  the  cartilaginous  resistance.  Suppuration 
also  occurs.  Tlie  nnmlier  varies  from  1  to  1,<HHI  (Tjancereaui) ;  iu  u 
man  of  seventy-seven  years  there  wore  IMK)  in  the  muscles,  2.000  in 
the  sulw'ntaneous  tissue,  and  12r)  in  the  intenud  organs  (Hoidnmune). 
The  large  rnunber  is  im]>urtaut  iu  diagnosis.    The  surface  of  the 
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hiniom  in  Rmnotb,  but  a  oouHtriction  ma^  be  pro(hu-eil  bv  a  famria. 
Tbey  may  be  mistaken  for  sel>acQoaa  cytiis  or  liixmrntft.  The  for- 
mer fire.  Hihintril  in  ihp  skin  it«olf  nm\  may  present  a  bbirk  spork 
(excretory  ducij.     Iiix>omttta  have  a  aofter  feel;  guiamaUi  are  tlatter. 


Tm.  ei.*-83munetrioftl  DtaUflMdM  of  CthIcmvI  In  tha  «iaM!QUaeous  eoniw«*tlv»  claue.    CAftir  J. 

Lwb.) 


morodnnKliy,  ami  are  temlcr  on  preasun^;  the  overlying;  skin  is  cift<Mi 
dark  roil.  When  situaUnl  in  the  mnsdes  ]>8eml(>-rLeumutic  paiua  may 
develop.  Ijewiu  1>olieve8  tliat  the  paraHitpa  may  change  tb(*ir  loca- 
tion in  the  connective  tiKSue.  He  states  that  ho  has  pnive<l  tliis  by 
marking  them  with  nitrate  of  silver.    Multiple  cysticerci  of  the  skiu 
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may  appear  aymmetricaQy,  as  deacribed  in  an  article  by  J.  Loeh 
Among  the  rare  localitiea  may  be  mentioned  the  Inngs  (Hmagg^,  kU- 
neya  (Lomhroeo  and  others),  mammary  gland  (QaerxaonpresX  F^^ 
pnce  (Lutz). 

OysHcercuB  of  the  Eye, — This  looalisatian  is  probaUy  the  moatim- 
portsmt  becanse  it  ia  often  eaay  to  make  a  diagnosis.  Thezapentic 
interference  is  deoiaive  in  regard  to  eyesight  and  is  not  in&Dqnentfy 
sacceBsfol.  Among  50  oases  Hiisohberg  found  1  in  the  anterior 
chamber,  1  in  the  conjunctiva,  2  in  the  eyelid,  the  oihera  in  die 
interior  of  the  eye  (16  snbretinal,  12  in  the  vitreoas  humor).  Cya- 
ticercus  of  the  anterior  chamber  was  first  obeerved  in  1880  by  Socuo- 
mering ;  until  1870,  more  than  20  oases  were  pnbliahed,  many  of  which 
were  successfully  removed.  It  is  to  be  assumed  that  the  p».wMrifa 
passes  into  the  iris  with  the  current  of  blood  and  thanoe  penetratas 
into  the  chamber.  Reynolds  {Ammoan  PractitiKmer,  Jane,  1874) 
saw  a  cyst  at  the  pupiUary  border  of  the  iria  which  was  removed. 
Twenty  cases  of  oysticerous  of  the  fundus  have  been  reported.  The 
most  frequent  primary  site  is  beneath  the  retina,  whenoe  the  para^ 
site  i>erforates  into  the  vitreous.  The  cysticeroua,  lying  under  tiie 
retina,  appears  as  a  delicate  bluish  vesicle,  3-6  mm.  in  diameter. 
The  interference  colors  of  the  edges,  the  whitish  oolor  of  the  head,  and 
the  wavy  movements  assure  the  diagnosis.  Whoi  the  vitreons  be- 
comes opaque  the  diagnosis  may  be  difficult  A.  v.  Qiaefe  employed, 
for  examination,  a  convex  lens  of  1^-1^  inch  focal  distanoe  (known  in 
Berlin  as  a  cysticercus  lens).  If  the  i)ara8ite  is  situated  peripherally, 
the  visual  disturbance  may  be  slight;  various  irritative  symptoms 
make  their  a])pearauce;  Bympathetic  affection  of  the  other  eye  never 
developed.     HirscliberK  Haw  one  case  which  had  lasted  twenty  years. 

The  location  beneath  the  conjunctiva  was  described  by  Sichel  in  12 
cases.  A.  v.  Graefe  found  the  cysticercus  in  the  orbital  tissues ;  it  has 
also  been  seen  repeatedly  under  the  integument  of  the  lid.  The  tense, 
rt)und,  movable  character  of  the  tumor  makes  the  diagnosis  easy. 

The  jn'Oijnosis  as  regards  vision  is  bad. 

Ci/tifwercns  acanthotriaSy  AVeinlaud. — This  parasite  has  been  found 
only  once  in  the  muscles  and  brain  of  man.  It  possesses  three  rows 
of  hooklets,  and  may  be  regarded  as  a  vainety  of  Cysticercus  cellu- 
losa)  (M.  Braun,  Cenfralbktit  fiir  Bacteriohfjiey  XV.,  No,  12). 

TAENIA  SAGINATA,  Goeze,  1782. 

Syn. :  T.  mediocanellata,  Kuchenmeister;  T.  incruris,  Huber; 
T.  dentata,  Nicola. 

Until  within  the  last  few  decades  this  teenia  was  confounded  with 
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Ticnia  solium.     Even  Davaiiie  did  uot  distiu^uisb  them  iu  the  iirst 
edition  (if  Lis  work  on  eutozoa. 

The  tirnt  iinnuBtakable  dniwiu^  was  mado  by  Edward  Tyson  iuhis 
work  un  Lumbrifus  latiis  (1083) ;  this  observer  also  aaw  the  iJiKiueuted 
bead.  Later  Andry  (1700)  ^ave  au  illustration,  which  is»  however, 
much  inferior  to  that  of  Tyaon  in  artistic  excellentM*.  A  careful  clus- 
ailieation  was  fii-st  made  by  Pastor  Goeze  iu  his  work,  **  VorsucL 
eiuer  Naturgoachiehte  der  Eiu^oweidewiirnior  thierischer  Korper" 
(1787).  On  pa^o  278  he  says :  "  I  reco^nii^e  and  possess  two  varieties 
of  the  youid-seed  shaped  tapeworms.  The  tirst  is  the  woU-knowu 
large  one,  with  long,  thick,  and  swollen  segments,  which  I  will  call 
Tii'uia  cucurbitina,  t^raudiw,  sa^inata," 

The  Iirst  sciontitic  descriiition  was  given  by  F.  Kiichonmoister, 
then  living  in  Zittau.     He  caUed  the  species  "  mediocauellata/*  and 
also  "zittavionsis."      The  unarmed  head,  the  convolutions  of  the 
uterus,    the    elliiisoidal 
shaxH)  of   the    ova    are 
admirably        described 
("  Uelx'.r    Ceatoden    im 
Allgemeiueu,"      Zittau, 
18;>3,  with  ithites). 

Df^rnjttioH  (from  my 
own  8i>ecimens).— Head 
large,  tiften  pigmented,* 
without  rosttdlum,  with 
large  sucking  disks ; 
length  of  the  entire 
worm  4r-5  metres  (in  warm  water) ;  the  segments  are  unusually 
thicks  the  widest  ones  are  in  the  middle;  the  mature  segments  may 
atbiin  the  lengtli  of  2A  em.;  the  middle  ones  may  be  lA  cm,  wide. 
The  median  trunk  of  the  uterus  runs  straight  akmg  the  axis  of  the 
sogmont.  Its  jirimary  branches,  which  are  in  jmrt  simple,  in  part 
branched  at  their  exit  from  the  truuk,  often  are  given  off  at  a  right 
angle  to  ihci  uterus.  Toward  tlie  anttr^rior  extreruity  of  the  segment 
the  branches  multiply,  in  the  shaj^e  of  a  brush.  In  the  most  mature 
segmeiitH  a  forketl  division  of  the  brandies  frecjueutly  takes  pLice  as 
soon  as  they  leave  the  trunk  oi  the  uterus,  and  the  formation  of  short 
branches  is  often  observed  at  the  periphery ;  the  ends  of  the  branches 
are  often  thickened.  The  primary  branches  are  often  sinuous,  and 
they   number   about  twenty  on   eiu-h  side.     The  most  mature  seg- 


Fia.  83.— The  Uterus  and  Its  Bntiichf^  in  a  S^gmentof  Tffinlk 
KuKiuaU.    KnlttrKi-dadianifKTs.    (Orlfcinal.) 


•  According  to  Qoetz  (Zeitachrift  fQr  Fleisch-  iind  Milcli-IIygieiie.  1894)  the 
circle;  of  hooklets  muy  be  abseot  In  Cystici^rcua  cellulostc  and  the  rostcllum  may  be 
pigmented. 
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nientA  are  about  tliree  tiuiefl  as  long  an  they  are  wide,  the  imma- 
ttire  ones  approximate  the  stiaaro  shape.  The  irregularly  alter- 
nating genitjil  openinv;H  are  always  nituated  l>elow  the  middle  and  are 
quittt  thick.  If  a  segment  i.s  dried  njinn  whito  pjiper,  the  vagina 
(oviduct),  winch  lies  l>eneath  the  grayish,  translucent  Hi)enu»tic  curd, 
IB  Hoen  with  the  naked  eye  as  a  tine  black  Htreuk;  at  first  this  is  per- 
pendicular to  the  median  trunk,  then  it  bends  downward  at  a  gentle 
angle. 

The  ova  have  the  shai>e  of  a  bmad  ellipse  (not  ovoid),  a  i>rowni»h 
color,  and  a  double  contour  whicli  exhibits  radiating  stroitks;  it  is 
often  enclosed  in  another  albuminous  layer.  The  propoilion  of  the 
long  axis  to  the  short  one  is  6:4  (0.034:0.1)27).  The  calcareous 
corj)Uscles,  which  are  numerous  in  the  mature  segments,  may  be 
mistaken  for  ova  by  the  laity,  but  they  are  three  times  shorter  and 
narrower  than  the  latter. 

Tipnia  .saginata  not  infrequently  exhibits  malformations,  pcrf«»- 
rated  proglottides  (Tienia  feuestrata),  prismatic  triangular  segments, 
incroAse  of  the  genital  openings,  confluence  of  the  segments,  the  oc- 
currence of  sexual  openings  on  the  thit  surfiwies. 

Kiichenmeister  was  still  in  doubt  with  n^gard  to  the  habitat  of 
the  measle  of  T«?nia  saginata.  In  the  Thirteeuth  lleport  of  the  Augs- 
burg Society  of  Natural  Hintory  (IHIM))  I  first  gave  indirect  proof  that 
it  must  reside  in  the  tlesh  of  beef.  I  baseil  this  opinion  on  tlie  fact  that 
raw  pork  is  not  oaten  in  my  country  (Huabiu),  that  the  htists  of  the 
tivuia  were  slaughterei-s  of  cattle,  that  the  parasite  is  found  among 
orthodox  Jews,  and  that  chopped  meat  plays  a  very  great  part  in  the 
dietary  of  Suabians.  Soon  afterward  R.  Leuckart  supplied  the  ex- 
perimental demonstration.  Since  then  numerous  fot^sling  experimenta 
have  been  made.  Mosler  applies  the  term  **  acute  c^stoiles  tubercu- 
losis" to  the  condition  of  invasion,  and  indeed,  an  organ  infiltrat*^! 
with  numerous  young  measles  does  r6min<l  us  i)f  the  ufxiules  of  acute 
miliary  tultereulosis. 

The  mature  measle  of  Ttenia  saginati  is  usually  smaller  than  thai 
of  Tienia  solium,  8  mm.  in  length,  3  mm.  in  width ;  the  retracte<l  head 
is  plumper  and  corres|x>nds  to  that  of  the  mature  Tieuia  saginata. 
The  favorite  sites  are  the  muscles  of  mastication,  particularly  the 
pterygoids,  the  tongue,  and  the  heart.  R.  Ijouckart  found  the  lym- 
phatic glands  and  the  peritoneum  very  much  involyed.  On  the 
whole  the  internal  organs  (for  example*  the  brain)  are  not  attacked 
so  severely  as  in  the  cysticercosis  of  Tiema  solium.  They  undergo  re- 
trograde changes — at  first  caseation,  latet  calciftcatiou— at  an  earlier 
I)erit»d  than  the  measles  of  i»ork.  At  Ww  end  ol  two  hundred  and 
twenty-eight  days  F.  Cyr  found  only    ^^  ^^swiW.    Thtise  can  be 
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recoKnizoil  by  th*i  jiornliar  rnlcnreouH  roqiusrIpH.  Many  thpaaIpr 
die  beftirti  they  are  fully  develoixxi  (R.  lieiickait)  antl  thon  furm 
che»'sy,  t«lMTcl4*-likt»  u<m1u1i58.  AVlu'tlior  the  cyHlirnnMw  of  Tn^nia 
Bagiuntu  aluo  ucxura  in  uau  is  very  thmbtftil. 

St/ttijttomatttlot/y, — There  ih  uo  doubt  that,  on  account  of  ita  sira 
and  ospocially  when  several  paraaiteA  are  jufsont  in  tht*  same  indi- 
vidual, Taenia  sa^iuata  may  give  rise  to  intoatinal  symtitoniH,  aa  well 
aa  to  nutritivo  dinturbances  (ameniia)  and  roflox  HymptomH.  In  tlie 
majority  of  my  oaseK  tlie  paniaite  was  well  tolerated,  and  thia  is  easily 
umlorstooil  because,  as  a  rule,  atruug  butchers  and  well-fed  cixika 


^■^mt.mum'm 


flo.  Sl-TieiiU  SarliMU.  Oohd.    Teal*  ai«dlooutrlUt&,  KacbrainelaMr. 
iml  sIm;  tnad  Sn.  enUrgvtl.     (Ori|[liui,l.} 
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were  the  hoHtB.  In  a  tubercoloua  butcher  who  harlKired  eight  ta*nia« 
I  obsen-ed  fre^iuent  attacks  of  vertigo.  Kucheumeister  stateia  that 
in  feeble  individuals  the  ta^niii  is  apt  to  give  rise  to  imitaire*!  nutri- 
tion and  chlorrksis.  The  tickling  by  Uio  proglottides  in  tlie  nunti  is 
idso  said  to  give  rise  to  nAtx  symptoms.  Eisenlohr  mentions  a  case 
of  severe  amemia  with  spinal  aymptoma  in  which  the  anaemia  was 
cured  by  the  rem<ival  of  the  parasite.  A  noteworthy  symj>tom  is  the 
fre<|ueut  (often  almost  daily)  evacuation  of  proglottides  withcmt  stool. 
One  of  Kiichenmeister*s  patieutA  calculated  tliat  in  eighty  days  he 
had  evacuated  1,2(>0  segments,  wliwh  \\onlil  correspond  to  a  length  of 
33  metres. 

pifttMion. — Tirnia  saginata  is  i)roUibly  the  most  fre<|nent  ce«t<:Klo 
in  man.  From  all  quarters  come  n>port«  of  its  increasing  fret^ueucy, 
e«i)ecially  in  Fnmce.  England,  and  Italy.  In  South  Germany  it  has 
always  l>eeu  prevalent  and  also  seems  to  lie  gaining  a  preponderanco 
in  North  (iermauy. 
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In  Africa,  Abyssinia  is  the  classical  habitat  of  Taenia  saginata. 
In  Seneganibia,  Algeria,  and  at  the  Cape  many  ^European  phvHicians 
have  found  it  prevalent.  In  Syria  Teenia  saginata  has  been  found 
particidurly  by  Rochard,  and  in  Siberia  its  frequency  was  demon- 
strated by  K^ischin.  It  occurs  with  astonishing  frequency  in  the 
East  Indies,  and  in  the  Punjab.  According  to  lueidy,  Tasnia  saginata 
is  much  more  frequent  in  North  America  than  Tienia  sohum.  In 
Brazil,  Peru,  and  Argentina  the  parasite  appears  to  be  widely  dif- 
fused. Most  writers  speak  of  TsBuia  solium,  but  this  seems  to  be 
a  mistake. 

Etiobujif. — As  the  cysticerci  only  die  at  a  temperature  of  50"^  C.  (122" 
F.) ,  it  is  easily  understood  that  not  alone  raw  meat  but  also  half -cooked 
meat  may  furnish  opportunity  for  the  development  of  the  taenia.  It 
is  to  be  noted,  however,  that  cattle  which  do  not  graze  are  not  apt 
to  become  measly.  This  explains  the  fact  that  cooks  and  butchers  are 
especially  jjrtme  to  become  the  hosts  of  the  parasite.  Gourmets  of 
the  better  classes,  who  eat  beefsteak  taken  from  stall-fed  cattle,  are 
less  exposed.  Wauruch  had  already  called  attention  to  the  fact  that 
tai)eworni  is  less  frequent  among  the  rich.  From  a  proi)hyIactic 
l>oint  of  view  it  is  to  be  remembered  that  in  cooking  large  jiieces  of 
meat  the  middle  usually  does  not  reach  a  temperature  su£Scient  to 
kill  the  organisms.  Apart  from  beef,  the  goat  and  giraffe  alone  har- 
bor the  cysticercus  in  (piestion,  so  that  l)eef  must  be  regarded  as  the 
princii>jil  host.  Sheej)  must  bo  regarded  as  immune,  as  many  feed- 
ing exporiments  have  proved  entirely  unsuccessful.  The  custom  of 
feeding  invalids  with  raw  beef  has  given  rise  to  numerous  cases  of 
iufiH'tion. 

T.KNiA  crcrMKitiNA,  Bloch. 

Syii.  :  Ta-iiia  cauina,  Linna'us;  T.  ollyittiea  (sic!)  Batsch. 

This  small  taiiia,  wliicli  is  very  fr('(iuent  in  the  intestine  of  the 
dog,  and  wliich  lias  been  described  iu  the  cat  as  Taniia  ellii)tiea,  was 
dearly  characterized  by  Liiiiia-us  by  tlie  diagnosis  "osculis  margina- 
lil)us  oppositis."  The.  length  is  10-40  cm.,  the  width  8  mm.,  the 
segnmnts  are  reddish.  Thousands  are  sometimes  present  iu  dogs 
and  may  cause  retiex  symjitoms.  The  flea  Iiarbors  the  corresponding 
cysticercus,  as  many  as  fifty  paraHit<'s  having  been  found  in  one  flea. 
The  fact  that  chihlren  are  esjKH'ially  a])t  to  come  in  close  contact 
witii  dogs  during  phiy  ex])laiiis  Avhy  Taenia  cucumeriua  is  found  al- 
most exclusively  in  childlioo<l.  About  20  cases  liave  been  reported, 
but  tlie  limits  assigned  to  this  ai-tich;  will  not  warrant  the  reproduc- 
tion of  anv  of  them  here. 
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TxSiVi  NANA,   V.   Siebold. 

This,  the  HymenoleiwiK  of  WViuland,  sbouM  not  be  znifltakou  for 
thn  Tmuin  nana  of  vun  Benedtni;  the  hitter  in  fHiuivaleut  to  the  Tii'iiiji 
erhinococcns  of  v,  Siebokl.  Tronirt  nana  was  discovereil  in  Egvpt  in 
1H;V2  hy  Billmr/  ami  was  (h'ScrilMHl  hy  v.  SiolH>lil.  It  would  ]>rii1iHl)ly 
Imve  been  for(j;i>tteii  had  not  Onwsi  detuuUHtrattHl,  by  uunionma 
obeervatiouB,  ite  enoruouK  diffusion,  efl]iecially  in  Hicily.  'flie  iirat 
case  on  dernmn  soil  was  observed  by  Lichteustern  and  Mertens  in 
the  CUty  HoHpiUl  of  Cologne, 

This  is  the  sroallest  tu])eworui  in  man;  it  ineAsuree  H-15  mm.  in 
length  (rarely  25  mm.) ;  tlie  greatest  width  is  0.7  mm.  The  ntiiidier 
of  segments  may  nmoiint  to  190,  of  which  the  last  40  are  mature. 
The  heiul  has  four  sucking  tlisks,  a  rostellum,  24-2H  hiKiklets  in  a 
single  row.  The  segments  are  very  short  and  broad,  yellowish;  the 
genital  openings  are  on  one  side* 

The  number  of  dwarf  tieniie  in  one  indivi<]aal  varies  lietweeu  40 
and  5,000.  Many  patients  feel  jjeHei-tly  well,  but  Grassi  observetl 
more  or  less  sevens  epilepsy  iu  some  rjis<*s,  and  his  observations  were 
confirmed  by  Comini  and  Perronciio.  Hitherto  the  parasite  has  lieeu 
found  only  in  ehildren.  Lieht-eiiHteni  observed  his  siH'ond  case  in  a 
boy  of  seven  yeara  who  had  suffered  one  and  a  half  years  from  noc- 
turnal enuresis.  This  disjippeartnl  after  tlie  evacuation  of  tlie  piu*- 
•asites  (j>ersonal  lett^T). 

The  <liagnosis  is  made  from  an  examination  of  the  firees.  Lich- 
teustern calculated  that  each  cubic  ceutimetre  of  stool  contained  G,400 
ova.  The  ova  ar«*  white  in  color,  translucent,  oval  (the  proportion  of 
the  length  to  width  is  5:4).  The  length  varied  from  31M'»0/<,  l»eing47 
—48  /<  on  the  average.  The  shell  i.4  very  thick  at  the  ends.  From  tho 
ova  of  T»enia  saginatu  and  si^iuin  they  are  distingninhod  not  alone  by 
the  si/e  and  color  but  also  by  the  al>H(*uce  (»f  radiating  striation. 
I  Grassi  regards  this  ts'tiia  iM  identicid  with  Taenia  minima,  Imt 
they  <1iffer  in  size,  in  the  shape  of  the  booklets,  and  in  the  structure 
of  the  ovnm  and  embryo. 


TjKKU  DTMTNrTA,  Rudolphl. 

8yn. :  T.  flavopuuctftta,  Weinland;  T.  minima,  Grassi;  T.  vareri- 
na,  Parona;  T.  leptocephala,  Creplin. 

Tliis  was  first  seen  by  E.  Palmer  and  Leidy,  later  by  Paromi  and 
OtBssi  in  Italy. 

Tjength  *2tMiO  mm.,  gnnvtest  width yt.5  mm.;  niiml>erof  segmentM 
up  t«  1,00(»;  the  head  very  small.  cln1^sha|w>d.  cut  off  anteriorly  ;  the 
(s  diH^p  and  oval:  ova  I'ound  and  meuiiuriug  7U-S0  /i. 
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The  cysticercuB  lives  in  tlie  caterpillar  and  cocoon  of  Asopia 
faiuialis,  iu  Anisolabis  annuli  pes  (ortboptera) ,  and  in  the  coleoptera 
Axis  spiuosa  and  Scaurus  striatus. 

In  man  it  has  been  seen  about  six  times.  It  lias  been  found  aku 
in  rats  and  mice. 

Trematodes. 

DiSTOMA  HEPATicUM,  Abildgoaid. 

Syn. :  Fasciola  hepatica,  Lin.  Some  authors,  for  example,  Lenc- 
kart,  write  "distomum,"  which  would  be  derived  etymologically  from 
«(/Tr»/i"9.     German,  Leberegel;  English,  liver  fluke;  French,  doure. 

This  parasite  possesses  a  minor  importance  in  the  hnman  sub- 
ject. In  the  entire  literature  of  over  one  hundred  years  only  twenty- 
two  cases  have  been  found. 

The  distoma  inliabits  chiefly  the  biliary  passages  of  the  rumi- 
nants, especially  the  sheep,  whose  flocks  it  decimates  iu  a  terrible 
manner  iu  Europe.  It  is  an  interesting  fact  that  this  pest  is  almost 
unknown  in  the  United  States.  Cooi)er  Curtice  ("Animal  Parasites 
of  tlio  Sheep,"  AVashington,  1890)  writes:  "The  disease  occurs  so 
infre(iuently  in  this  country  that  the  writer  has  seen  but  two  cases 
of  it;"  and  again,  "the  liver  fluke  disease  is  comparatively  unknown 
in  this  country."  Its  diffusion  in  Europe  may  be  judged  from  the 
fact  that  iu  the  Munich  abattoirs  not  a  single  sheep  amon^  many 
tliouHaiids  is  found  fre^e  from  the  liver  fluke. 

Tlie  first  ineution  of  the  parasite  was  made  by  the  shepherd  Jehan 
do  l>]i('.  \vlio,  ill  loTD,  i)r('8i'iitod  to  Charles  V.  of  France  a  treatise 
(*'  Ti'nictc  do  I'f'stat,  scionco  et  ])rati(jue  do  I'art  de  Bergerie)  iu  whit-li 
]n'  stati'd  tlint  jl  lierb  (dauvo,  now  douvo,  probably  a  ranunculus) 
]n*oduceil  worms  in  tho  liver  of  sheep. 

The  i'tioloKv  of  distonintosis  has  been  cleared  up  by  Weinlaml, 
Tiionins,  and  11.  Jjouckart.  The  iuteriiiediate  host  of  the  j)ara.site 
is  a  small  snail,  Ijimna-us  minutus.  This  crawls  upon  grasses,  os- 
IHM'ially  ujM)n  rross.  pcrliaps  also  ui)on  other  herbs  which  are  utilized 
as  salad  in  somo  regions.  Leuckart  is  o<mviucod  that  the  human 
subject  is  es])ecially  infected  by  the  ingestion  of  watercressos,  but 
in  South  (fennany  watereresses  are  eaten  only  in  winter,  when  tboy 
are  not  ijiliabited  by  snails.  According  to  Clessin,  this  snail  is  found 
tlironghout  (lorniany.  It  is  said  to  be  identical  with  the  North 
American  variety,  Tj.  huniilis,  Say,  ho  that  the  rarity  of  the  liver  fluke 
in  that  country  cannot  be  attrilmted  to  the  absence  of  the  interme- 
diate host. 

Individual  distomata  may  remain  in  the  liver  without  producing 
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symptomfi,  which  only  follow  occlusion  of  the  ductus  hepaticus  or 
choledochus.  Distomata  were  found  in  the  hepatic  duct  by  Pallas, 
P.  Frank,  and  Bostroem;  in  the  ductus  choledochus  by  Biermer, 
Wyes,  and  Both;  in  the  gall-bladder  by  Partridge;  in  the  biliary 
canals  of  the  liver  by  Lambl  and  Virchow.  Evacuation  per  anum 
has  been  observed  by  Wilson  and  Sagarra.  Duval  found  the  para- 
site in  the  portal  vein.  It  was  seen  in  the  subcutaneous  cellular  tis- 
sue by  Fox,  Dionis  de  Carrieres,  Giesker,  and  Frey.  In  the  latter 
case  two  distomata  were  found  in  the  subcutaneous  tissue  of  the 
sole  of  the  foot.  Here  it  is  conceivable  that  the  embryos  emigrated 
directly  through  the  skin.  In  Fox's  case  the  parasite  was  situated 
in  a  tumor  behind  the  ear. 

DiSTOMA  LANCEOLATUM,  Mehlis,  1825. 

This  distoma,  which  is  frequent  in  ruminants,  has  also  been 
found  a  few  times  in  man.  As  it  is  much  smaller  than  Distoma 
hepaticum,  it  produces  distinct  symptoms  only  when  present  in  large 
numbers.  A  well-known  case  is  that  observed  by  Mehlis,  in  an  hys- 
terical woman  who  also  harbored  Distoma  hepaticum.  This  woman, 
ret.  31  years,  first  vomited  nine  pieces  of  the  latter  variety  and  later, 
after  several  distinct  attacks  of  hysteria,  about  fifty  specimens  of 
Distomata  lanceolatum.  Recovery  followed.  This  may  have  been 
an  instance  of  hysterical  simulation.  Chabert  has  seen  the  para- 
site in  a  young  girl.  Buchholz  found  a  large  number  in  the  gall- 
bladder of  a  convict.  Kirchner  found  forty-seven  in  the  liver  of  a 
boy  set.  14  years.  Aschoff,  of  Strassburg,  found  a  single  parasite  in 
the  liver  of  a  boy,  15  years  old,  who  had  died  of  perityphlitis.  It  is 
a  noteworthy  fact  that  in  three  cases  the  patients  were  young  i)eople. 
It  is  easily  undei-stood  that  the  parasites  may  be  readily  overlooked 
on  account  of  their  relatively  small  size. 

Distoma  Buskh,  Lankester. 

Syn. :  D.  cranura,  Busk;   D.  Bathonisii,  Poirier. 

This  distoma,  which  is  not  very  rare  in  Asia,  was  first  described 
by  Busk  in  his  work,  "On  Diseases  of  the  Liver,"  London,  1845. 
Fourteen  parasites  were  found  in  the  duodenum  of  a  Lascar;  they 
were  considerably  larger  than  the  ordinary  fiuke  of  the  sheep. 
Cobbold  gives  an  accurate  description  of  a  missionary  in  Ningpo 
who,  with  his  wife,  suffered  from  diarrhoea,  during  which  distomata 
were  evacuated  (1873).  In  1875  aloes,  scammony,  etc.,  were  admin- 
istered unsuccessfully.    In  1878  there  was  another  attack,  and  the 
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yuuiig  (luughter  was  also  taken  sick  in  tho  name  way  at  tLis  time. 
The  symptoms  were  jjiuudice,  oolorlesa  stools,  and  disturhAOces  of 
gastric  digestion.  Cobliold  tiiiuks  that  the  ova  are  ingested  with 
certain  articles  of  di(jt.  such  um  Hidads,  iinh,  and  ovHtei's. 

DisTOMA  HiBiiUiaTM,  Winigrftdoff,  1892. 

Syu. :  D.  felinenm,  Riv<.ltn,  18H0. 

Tho  discoven^r  found  tliis  ]iiirasite  eiglit  times  in  124  autoiwies 
in  Tomsk.  Its  hal>itat  is  the  liver.  Jaundice  was  observed  five 
times,  atn)]>hy  of  tlin  livrr  five  tiiiit^s,  aHCites  three  times,  eulargrj- 
meut  of  the  liver  twice,  and  pus  in  the  bile  ducts  once. 

The  following  case  will  serve  as  an  illustratitm:  the  ]>atient  was 
taken  sick  wliih*  tishing;  he  was  jnuudicc^d  on  enteiing  the  hospital, 
the  liver  waK  tjiilargcd  three  iinger-brpaiUhH.  the  fa^'es  weiv  colorless. 
Death  occurred  from  itidiiumary  tnlH^rcidoftis,  At  tlie  autopsy  the 
liver  was  fouud  utnjj)ljieil  aud  uoduhir,  tho  capHule  covered  witli  thin 
til)rinous  membranes,  the  tissuoH  soli  and  conbiining  dark-green  foci 
from  tlie  si/.e  of  a  nut  tu  that  4if  a  fist.  Tlie  bile  ducts  coutainetl 
mucus,  their  walls  were  intiained  and  intiltrated  with  leucocytes,  aud 
contjkiiied  distomata  and  their  ova. 

This  difttoma  lias  a  smooth  skin,  and  may  roach  a  length  of  \^  mm. 
and  a  width  of  It  lani.  The  geiiibdia  are  beliiud  the  uteruH  iu  the 
jMJsterior  part,  the  intestines  are  simple  and  extend  to  the  j>osterior 
extremity;  the<iva  U.t^2(^-0,(^;W  mm.  long,  and  0.010-0.022  mm.  wide. 

DiHTOMA    MAONUM,    BaSHl.* 

Syn. :  D.  texanicum,  licidy;  Fasciola  camosa,  Hassall, 
This  trematode  was  found  by  Bassi  in  deer  in  Northern  Italy  and 
for  a  long  time  was  mistaken  for  Distoma  hepaticum.  During  the 
hist  few  yeais  it  has  l>een  disc<*)vered  by  Hassidl  and  Francis  iu  the 
liver,  durMleuum,  and  lungs  of  cattle  in  the  western  and  southwes- 
tern parts  of  the  United  States.  The  parasite  may  attain  a  leuf^tl} 
of  7*^  nun.;  Ba.ssi\s  sfwcimeiis  won^  .n7-<>8  mm,  long,  24-35  mm. 
wide;  1U»  parasit^^s  wen^  fouml  iu  one  deer. 

Distoma  rrLMoxALE,  Baelz. 

Syn.:  D.  Westermanni,  Kerbert;    D.  Bingeri,  Coblxild. 

This  interesting  and  important  parasite,  tirst  discovered  by  Bjielx 
in  IBj^K  is  very  diffuse<l  throughout  Japan.  The  lung  is  usually  the 
primary  site;   ibe  ova  not  infrequently  foma  dml>oU  in  the  braio. 


*  AUlioii^h  tliU  tmimtfidc  dues  not  licliinfc  to  Uie  fuUDU  uf  luoti,  I  oauMnttd  it 
projwr  III  meution  il  in  nn  Anu-rimu  ryclop/wJia. 
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£iii1>oli  are  also  found  in  the  liver,  and  ova-containing  cystfl  are  en- 
countered in  tLe  omentum  and  meseuterv.  Beneath  the  pulmonary 
pleura  may  be  found  Hat  cysts,  which  contain  one  or  more  distomata 
witli  ova,  also  ova  separately.  One  cyst  with  the  mother  animal  has 
been  found  in  the  cerebral  hemisphere;  encephalitis  multiplex  fibrosa 
may  also  result  from  ova  eml)olism.  Cysts  with  (»va  and  tibrous 
nodules  also  have  been  seen  in  the  mediastinum  and  diaphragm. 

SijmptomH. — Cough;  dirty,  reildish-brown  simtum,  which  looks 
like  fish  intestines;  crepitant  niles;  a  specific  feature  is  the  presence 
of  ova  in  the  sputum,  and  even  the  worms  may  be  exi)ectorateil. 
Cirrhosis  of  the  liver  with  ascites  has  also  been  observed,  witli  ova 
in  the  hepatic  tissue  but  not  in  the  biliary  passages.  Cortical  (Jack- 
s(mian)  epilepsy  has  also  l>een  obsened  as  the  result  of  emboli. 

Baelz  {Berliiter  kUtilttche  Wochensch fifty  1883,  No.  \{\)  makes  the 
following  stiitemeiits : 

This  distomatosis  is  extremely  common  in  Japan.  Although  the 
majority  of  patients  do  not  consult  a  physician  l>ecau8e  no  discom- 
fort is  experienced,  yet  I  have  had  more  than  100  cases  from  all  parts 
of  the  country.  At  one  time  I  had  four  medical  students  under  ob- 
senatiou;  all  expectorated  worms,  but  were  otherwise  i)erfectly 
healthy.  The  disease  is  esi»ecially  fre<|uent  in  Okoyana  and  Ku- 
mamsto;  Maiison  reports  cases  from  Formosa.  One  of  the  royal 
princes  of  Corea,  who  was  stopping  in  Tokio,  was  sent  tc»  me  as  a 
idithisical  patient.  For  eight  years  he  had  had  daily  slight  blooily 
exi>ectoration,  and  recently  had  had  two  severe  hemorrhages.  The 
sxmtum  swarmed  with  distoma-ova;  no  phthisis.  Many  Charcot's 
crystals  are  also  fond  in  the  sputum. 

Distoma  pulmonale  is  8-10  mm.  long,  i)~i\  mm.  wide,  of  a  club 
shajie,  rounded  off  very  markedly  iu  front,  less  rounded  jMwteriorly ; 
the  transverHo  section  is  almost  circuhir.  The  color  during  life  is 
almost  like  that  of  earth  worms;  the  movements  similar  to  thoHe  of 
the  le<H'h.  The  tw<^  sucking  disks  are  almost  equal  iu  size.  The 
ova  are  often  ftmnd  in  the  sputum  by  the  thousands;  they  are  brown, 
with  a  thin  shell,  lidded,  0.1  mm.  long,  0.05  mm.  wide.  Detaileil 
information  is  furnished  by  an  article  by  Yan)agira  in  VirchinrH 
Arrhii\  Bd.  1'27,  189*2.  W'anl,  of  Nebraska,  f<mnd  the  parasites  in 
tlie  domestic  cat  and  in  the  dog  {CvntmlUntt  ftir  li(irU't'ioht*jH\  March 
ir)th,  1895). 

Distoma  sp.\'n'iJiTT'M,  Ijeuckart.    D.  ENnEMU'r.M,  B.v>:lz. 

Syu. :  D.  ja|>onicum,  Blanclmrd;    D.  sinense,  Coblnjld. 
This  parasite  also  has  its  habitat  in  the  liver  of  the  cat;  in  one 
animal  over  six  hundred  distomata  were  found,  the  gall-bladder  and 
Vol..  V11I.-37 
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hojiatic  ducts  bein^  unusually  enlarged.  The  villages  in  jAfMin  in 
which  the  dineaBO  occurs  are  all  situated  along  a  ditch,  but  tlie  lUtch 
water  Ih  dnink  only  in  exceptional  canes. 

Description  of  the  Mature  JVorm. — Translucent,  colorleas,  or  with 
a  slight  reddish  shade.  The  dark-colored  uterus  is  very  couspiru- 
ou8,  the  testes,  the  seminal  receptacle,  the  vas  deferens,  the  ovary 
and  vifcellarium  can  be  discerned  as  whitish  objects.  Length  of  the 
body  11 J  mm.,  breadth  2-2J  mm. 

The  anterior  pnrticm  is  marked  oflf  from  the  hinder  portion  by  a 
slight  cui-ving  in  of  the  sides.  At  the  level  of  these  notches  is  Hitu* 
ated  the  ventral  sncker.  The  ventral  side  is  more  convex  than  the 
dorsjil.  The  hind  end  forms  a  rounded  angle  of  about  90"  or  leas. 
The  skin  is  smooth,  without  spines.  The  eggs  are  unusually  small, 
0.028-0.030  mm.  in  length,  and  O.tUn  0.017  mm.  in  breadth;  the  shell 
is  colorless.  Each  enclos^'H  nu  fgg  cell  iiiid  ?t  numl>e.r  of  yolk  colls. 
In  the  anterior  portion  of  the  uterus,  where  the  shells  have  a  dark- 
brown  color,  embryos  are  already  formed.  In  the  interitjr  three  dis- 
tinct bodies  beside  some  yolk  granules  are  seen.  One  of  these  l>odiea 
is  a  granular  mass  of  triangular  or  inegular  shape.  Behind  this 
liody,  away  from  the  oimrculunj,  there  is  a  B<H'ond  umss  of  larger  size 
and  clearer  ai)pearauce.  The  third  body  lies  mainly  on  the  side  of 
the  second  and  luis  the  form  of  a  rod,  slightly  ciurved  and  often  show- 
ing contractions.  This  elongated  body  is  probably  the  remnant  of 
yolk  matter. 

Symptoms  (according  to  Baelz,  1883). — After  the  development  of 
a  morbid  feeling  of  hunger  or  increasing  epigastric  pressure,  the 
liver  enlarges  so  that  it  is  sometimes  recognized  on  insi>ecti<m.  It 
may  extend  to  the  umbilicus.  Its  borders  are  smooth,  fum,  like 
those  of  waxy  liver,  rarely  uneven.  Sometimes  the  left  lolxt  alone  is 
enlarge<l.  or  the  enlargement  may  be  entirely  absent.  There  is  some- 
times tenilemt>ss  on  pressure,  usually  slight  and  occasionally  absent. 
The  sj>leen  is  distinctly  enlarged.  Nutrition  often  remains  fair  for 
years,  so  that  patients  who  hml  l>eon  sick  f*»r  six  years  were  still  able 
to  work.  Later  we  find  intractable  diarrhasa,  often  bloody,  ascites, 
a3dema  of  the  legs,  cachexia. 


DlBTOMA    CONJITNCTTM,   Coblxild. 

According  to  Stossioh  (Trieste^  this  is  identical  with  D.  comnn, 
Creplin.  In  187(>  M'Connell  found  a  large  numl)er  of  those  para- 
sites in  Calcutta  in  the  biliary  passages  of  a  native.  Deatli  had 
re8ulte<l  from  bloody  diarrhcea.  It  is  nnceiiain  whether  a  trematodo 
which  has  l>eeu  found  in  the  American  fox  (CoblioUl;  l>elouga  to  this 
variety. 


AMrHiarroMUtf  hohimb. 
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DlMTO.UA  HETEUOI'HYEB^    V,    Siebold. 

DiHCOveroil  iu  I80I  in  Cairo,  by  Bilharz.  lu  1891  it  was  fuuud 
Hgaiu  in  EK.vpt  by  Walter  luues,  and  finally  A.  Loi>h«  <**  U^ber  den 
Bau  des  D.  bcU'ropLyes,*'  KasHol,  ISIM)  in  Alexandria  pubHsbtHl  an 
uccoutit  of  Boiue  very  tbort»u^h  invcsUgationH.  Ho  doa*  not  ln4ieve 
that  tbe  worm  {h)88oh808  any  notable  morbific  power,  oa  Leuckart  aa- 
Humt'H  that  it  luuHt  in  view  i>f  tlio  Hpinos  on  its  skin.  Tbo  lon^rtb  of  tho 
worm  is  given  at  2  mm.,  ita  \\idtb  at  1  mm.  The  worm  iH  broadeat 
at  the  boundary  between  the  middle  and  i>o8t<'rior  thirds  of  the 
bfjtly  ;  the  latter  is  charartcrized  by  a  more  maHsive  structure.  Tlie 
Abdominal  disk  is  unusually  hvrge,  O.IW  mm.  in  diameter;  the  buccal 
disk  is  only  0.19  mm.  wide.  The  Hkin  contains  spines  which,  on 
onrrful  examinations,  are  found  to  In*  sndi*A,  reHembling  tlioso  of 
Distoma  claviKcnim.  The  mature  eggs  are  U.03  mm.  K»ng  and  0.017 
mm.  in  thickness;  the  slioll  is  relatively  thick  (0.001  mm.),  its  color 
reddish-brown  ;  the  iut<>rior  contjiins  an  olonj^ated  matiire  embryonic 
Ixxly.  The  loops  of  intestines  t^nniuaU*  at  the  posti^rior  extremity, 
where  tliey  approximate  toward  the  median  line.  The  genital  open- 
ing lies  to  the  side  l>e!jind  (he  aUlominal  disk;  the  testes  are  in  the 
posterior  extremity  ;  the  ovary  iu  the  median  line,  a  little  in  front  of 
the  testes.  Max  Braun  i.s  nndonbtedly  mistaken  in  saying  that  this 
dietoma  is  merely  an  accidental  parasite  of  man.  It  is  probably 
often  overlooked  on  account  »»f  it«  small  size. 


AMrmsTOMrM  hominis,  Lewis  and  M'Connell,  1876. 
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^^K         The  heat]  and  ab(h)miual  |H>rtions  are  sharidy  distingnishe^l  from 
^f  one  another,  the  former  cylindrical,  the  latter  a  round  disk,  hollow 

I  l>elow  and  carrying  a  sucking  disk  in  front  of  the  posterior  border. 

I  The  poruB  genitalis  forms  a  papilla  in  tbe  middle  of  the  anterior  abdo- 

^^L  men.  Color  of  the  wortti  red.  length  5-8  mm.  It  is  found  in  the 
^r  cw«cum  and  colon,  adhering  by  the  i»ohterior  alnlomen.  Its  habitat 
ia  India,  where  it  was  tirat  found  in  Tirhooi  by  Stim]isou  (1K57). 
It  was  again  found  in  Calcutta  by  licwis  and  M'Connell  (18711;  the 
worms  were  most  numen>us  in  the  vicinity  of  the  ileo-ciecnl  valve. 
InK^th  caaes  the  individuals  ha<l  dio<l  of  cholera.  Oiles  haa  alar) 
found  the  parasite  in  Assam  (1W^V|,  but  not  more  than  twelve  worms 
in  one  body.  It  is  an  interesting  f/ict  that  other  si>ecie8  of  the  same 
geuas  also  occur  in  hirge  nnml)ers  in  animals  and  may  become  dan- 
gerons.  GeiM*rnl  Hawkes  v^rites  to  Ct»bboId  ns7o>  in  regard  to 
Amphistomii  Ujiwkcsii:    "This  panisito  i^  well  known  to  all  who 
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po80e08  dephantB;  it  is  only  found  in  the  intestinee.    ThesepaanfeM 
appear  to  be  Yeiy  generally  present  in  the  elephant"    In 
oases  the  presence  of  large  nombers  of  the  parasite  appeals  io 
the  death  of  the  host    The  Amphistoma  Collinsii,  whieh 
hoEBeSy  is  also  said  to  give  rise  to  fatal  disease  in  India. 

BiLBABZU  HSKATOBIA,    Cobbold. 

Syn.:  GynsDcophoms,  Diesing;  Distomnm  hieinatobinni.  Bit 
harz;  Sohistosoma,  Weinland;  Distoma  capense,  Barley;  Theco- 
soma,  Moquin-Tandon. 

Jkacnption  (after  B.  Lenokart).— Narrow  worms  with  two  feeble 
Booking  disks  on  the  anterior  abdomen.  Sexes  separate.  Male 
shorter  and  thicker  than  the  female,  with  a  deep  groove  on  the  yen- 
tral  smface  of  the  greatly  thickened  posterior  abdomen.  Darsmn 
with  spines.  The  in-rolled  abdominal  borders  form  a  canal,  whieh 
leoeiTes  the  narrow  female.  At  the  anterior  extremity  of  this  «fc™fci^^ 
gynaoophoms  is  the  sexual  opening,  devoid  of  a  penis.  Thd  testiflile 
consists  usually  of  fiye  saooolated  dilatations,  which  are  dose  to  the 
doEsal  wall  of  the  anterior  extremity  of  the  posterior  abdomen.  The 
sexual  opening  of  the  female  is  immediately  behind  the  abdominal 
disL  Uterus  is  a  straight  canal  of  moderate  length,  whose  posterior 
extremity  receives  the  ovarian  duct  and  egg  canaL  Ovary  at  the 
boundary  of  the  two  anterior  fourths  of  the  body.  Oviducte  large, 
on  both  sides  of  the  intestines,  whone  two  brancliea  coalesce  behind 
the  ovary  into  a  single  canal.  Length  of  male  4-15  mm.,  of  female 
up  to  20  mm.  Mature  eggs  0.12  mm.  long,  0.04  wide,  with  a  short 
spine  at  the  end  or  to  one  side. 

This  interesting  ])arasite  was  discovered  (1851)  in  Cairo  by  Bil- 
harz.  He  described  it  as  a  worm,  3-4  Hues  in  length,  which  he  found 
in  the  ]X)rtal  vein,  intestinal  veins,  and  the  veins  of  the  urinary  a[>- 
paratus.  The  i)arasite  is  fcmud  in  Upi)er  and  Lower  Egypt,  on  the 
Gold  Coast,  in  the  Cai)e  Colony  and  in  several  other  jmrts  of  Africa, 
though  it  is  probably  not  correct  to  say,  us  does  Allen  {Lfnnx*f, 
1882),  that  it  is  found  in  all  African  rivers. 

3Me  of  Introthn'tioH  into  the  HnnttiH  Body, — The  suppc^ition  tliat 
the  embryos  of  Bilharzia  enter  from  the  stomach  or  intestines 
through  the  medium  of  impure  drinking  water,  either  directly  or 
through  the  agency  of  an  intermediate  host,  was  very  plausible  and 
completely  justified.  On  the  as8um])tion  that  the  embryos  of  the 
Bilharzia  may  develop  in  an  intermediate  host,  numerous  unsuccess- 
ful experiments  were  made  with  vertebrates,  arthropoda,  and  mol- 
lusks,  and  finally  Looss  became  convinced  that  there  are  no  inter- 
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roediute  hosts  in  the  olosa  of  lower  animals.  £Hca])ed  embryoB  wore 
now  fed  in  filtered  water  to  variouB  animals,  e8])eciHllv  to  monkeys, 
Imt  the  results  wer«  again  m^gative.  The  (»ul>*  remaining  poHBiltility 
wiiti  that  of  the  tlirect  migration  of  the  embryos  through  the  integu- 
ment of  man.  It  is  a  fat*t  that  in  Egypt  lK>y8  aro  eHpoeially  fond  of 
bathing,  and  also  that,  at  the  time  of  overflow  of  the  river,  the  men 
are  often  iromi>elled  for  honrK  at  a  time,  t<i  Ht^iud  in  water  up  to  the 
knees.  Furtliermore,  women  and  girls,  who  batlie  much  less  fre- 
ipiently,  are  less  often  infetrted.  Broek  eomes  to  the  iHtnelusiim,  as 
the  result  of  thi'ee  yeare'  exj>erience.  that  in  the  province  of  Ifusteu- 
bnrg  (Cai>e  Colony)  infection  isprotlneed  only  through  liathing.  All 
the  infeote<l  individuals  were  in  the  habit  of  bathing,  es[>eciall\  boys 
who  were  fond  of  swimming.  In  this  region  the  women  and  girls 
who  bathed  seldom  were  attacked  in  extremely  rare  caaes,  although 
they  drank  the  same  water  as  the  Ixiys.  It  is  also  said  that  new 
arrivals  wh«»  often  Iwithe  are  8o<in  attacked,  while  those  who  avoid 
bathing  remain  free  from  the  pariisiU'. 

Patholoffiad  Aitafnmif  attd  VUniad  /^w/ori/.—Orlesinger  states  that 
the  distoiiia  diseiise  is  found  in  at  least  one-third  of  the  aut4>i»Hii*H, 
In  slight  grades  the  mucosa  of  the  bladder  exhibits  merely  hyper- 
R'mic  patches  with  small  extravasations  and  swelling;  occasionally 
these  i)atches  are  covere<l  with  t^iugh  mucus  and  blix»dy  exudati^m. 
Tlie  latter  contains  numerous  e^;A.  lu  some  cases  the  entire  mucous 
membraue  is  injected  and  ecch>Tnotic.  In  very  many  castas  we  fiml 
(in  a  Inter  stage)  gra\  ish-yellow,  discolored,  pigniented  elevations  of 
the  mucosa,  which  sometimes  kwk  smooth  and  Uwther>'  but  often 
exhibit  a  brittle  membraue,  which  is  friable  and  iletachable  on  tlie 
surface  but  is  firmly  julherent  l»enejUh.  This  membrane  is  often 
infiltrat«"'d  witli  roat^'rial  consisting  (»f  urinary  salts  and  masse*  of 
eggs.  The  membram^s  are  often  several  lineM  in  thickness  and  infil- 
trated with  blood.  In  other  cases  tlie  mucoHa  presents  single  or 
groupetl  vegetjktions,  1-3  lines  in  height,  warty,  fungus-like,  resem- 
bling 0(K-k'8-<'t>mb  condylomata,  not  infre^iuently  ]M^binculat«Ml.  The 
overlying  nuu-onji  is  usujilly  intict.  Thewe  excresceiH'i^s  may  Iv?  soft, 
brittle,  ami  e;isily  compresned.  Similar  changes  were  found  in  the 
mucosa  of  the  ureters,  rarely  in  the  n>nal  jwlvis.  The  nreti^rs  may 
l)e  c<^)n8trictetl  by  the  deposits,  and  this  may  result  in  spiudle-shaj  ed 
or  sacculated  dilatation  of  the  rnnal.  retention-pyelitis  with  aoftening 
of  the  renal  J>elvi8  and  papillff*.  and  even  atrophy  of  the  sulwtance  of 
the  kidneys.  There  is  frefjnent  development  of  large  calculi  in  the 
kidneys,  nreters,  and  bladder. 

Prof.  A.  Rover,  of  Cairo,  believes  timt  Egyptian  cystitis  is  con- 
Btautly  AMOciated  with  the  presence  of  distomata.    The  Bymptoznt, 
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apart  from  the  ordinary  oues,  include  bloody  col6r  of  tlie  urine 
which  is  cloudy  and  acid.  The  Hedinieut  contaius  i>U8,  blootl,  and 
the  egg8  of  the  parasite,  enclosed  in  niuco-pus  or  blood.  There  may 
be  six  or  more  under  one  cover-glass. 

In  809  men  the  infection  was  found  150  times  (40  i>er  cent.);  in 
181  w(mien  the  infection  was  fouud  15  times  (11 A^  i>er  cent.).  In  all 
the  cases  the  infection  was  found  Kio  time8=33  percent. ;  ijroiH)rtion 
of  males  to  fomah^s  3.5  to  1. 

liilliarziosis,  which  is  f(mud  in  combination  with  many-  other  dis- 
eases, usually  runs  a  tolerably  harmless  course.  Its  freqnent  occur- 
rence seems  to  favor  tlio  notion  t>f  a  simple  cycle  of  development  of 
the  i)arasite,  rather  than  the  complicated  one  hitherto  descriljetl. 

The  practical  importance  of  the  diseiise  has  dimiuished  consider- 
ably in  rtH^ent  times.  On  the  one  liand  Foucpiet  (**!Not«  sur  le  Traite- 
uient  des  Accidents  ]H'oduits  chez  THomme  i)ar  la  Bilhnrzia,*'  Fratu^ 
Metlicdff^  1885,  has  discovered  an  a]iparently  eflfoctive  mrxlo  of  treat- 
ment. Ho  i>roscrilM»s  extract  of  male  fern  internally  and  in  severe 
cusoH  washf^s  tlie  bladder  with  corrosive  sublimate.  On  the  other 
hand  it  has  been  learned  that  the  effect  of  Bil- 
'  *         harzia  upon  the  Ixwly  hiis  been  considerably  over- 

^-^      estimated. 


NEMATODES. 
Ascaris  Lumbricoides,  Li. 

Synonym:  (Icriiian,  Spiilwurm;  Freiu^li,  Lom- 
bric;  LuiiilnitMis  iiitt'stiiialis;  Kound  woriu.  Jjinut* 
ciilli'd  this  lU'iiiatinlc  the  " oartli-worm-liki^, "  al- 
fhou^^h,  t'xct'pt  as  rcj^ards  sizo,  the  reseuibhiuoo  is 
very  slight. 

Tli(^  foinalc  is  usually  about  25  em.  (10  in<'li(\s) 
iu  li'ii^th,  thou^'h  sotnctiun's  reaching  a  length  of 
4(1  rui.  (l<)  iiH'ln's);  the  mule  is  smaller  and  lias 
a  curviMl  <'iuulal  t'xticniity.  The  color  is  a  rod- 
<lish-yellow.  The  luouth  has  thrci'  lijjs.  T]u'  cuticuhi  is  markt^d 
by  liiH,'  truusvcrsc  rings.  The  foinalc  genital  ojuMiin^'  (puiK-tiforiu)  is 
at  the  junction  <)1'  the  tiist  and  second  thirds  of  the  body ;  the  vagina 
is  sh()rt,  tlicrc  are  two  utrri,  and  ihc  ovari<'s  are  vin-y  lon^.  The 
ova  are  broadly  elliptical,  about  (►.05  mm.  hm^S  i»»>d  surnmnded 
with  a  clear  uneven  albuminous  layer. 

There  is  a  strong  odoriferous  principle  in  ascaris,  which  is  very 
perceptible  even  after  the  worm  has  been  carefully  washed.     This 
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-Ots  of  Ascarla  Lumbri- 
coides.  a,  Uorlpe  egKs:  6,  ripe 
eggs  with  albumlQOUH  envelope. 


matter  may  occasion  urticaria  in  persons  predisposed  to  this  erup- 
tion, as  I  Lave  experienced  in  my  own  person.  Leuckart  and  others 
hare  aino  remarked  upon  this  property,  although  most  writers  make 
no  mention  of  it.  It  is  not  improbable 
that  certain  of  the  symptoms  of  ascariasis 
may  be  due  to  the  action  of  this  substance. 

Tlie  ordinary  seat  of  ascaris  lumbri- 
coides  is  the  small  intestine  of  man. 

The  nscaris  of  the  hog  was  regarded  by 
Dujardiu  as  a  si>ecial  variety,  but  others 
have  failed  to  recognize  any  characteris-  fio.  86 
ties  that  would  justify  them  in  regarding 
it  as  a  dintiuct  species.  The  same  is  true 
oi  aseuris  ovis.  But,  on  the  other  hand,  the  ascaris  vitulorum  is 
(|uite  different. 

JJode  of  TrmiftmMon. — The  question  as  to  the  existence  of  an 
intermediate  hoHt  has  been  discussed  by  Leuckart,  Linstow,  Leidy, 
and  othei-a.  A  myriapod  which  lives  on  certain  roots  and  vegetables 
wuH  thought  to  ingest  the  ova  of  ascaris.  I  believed  at  one  time  that 
the  anguillula  tritici  might  boar  a  relation  to  ascaris.  E.  Leuckart, 
however,  has  affirmed  very  positively  that  there  is  no  intermediate 
host  (CeuiralhhU  pr  Bakteriohgie,  11.,  718,  1887).  Direct  trans- 
mission has  been  recently  proved  quite  conclusively  by  many  careful 
experiments  on  man  by  Grassi,  Lutz,  and  Epstein.  The  last-named 
experimented  on  children  of  four  and  six  years,  giving  them  cul- 
tures containing  the  ova,  with  the  result  that  in  the  course  of  four 
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months  they  passed  seventy-nine  round  worms.  The  other  experi- 
ments led  to  similar  results,  so  that  it  may  be  positively  affirmed 
that  ova  which  contain  embryos  and  are  still  surrounded  with 
the  mulberry  envelope  will  develop  into  round  worms  in  the  human 
intestine. 

Symptoim. — The  older  physicians,  in  agreement  with  the  laity, 
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were  inclined  to  attribute  symptoms  of  every  sort  to  the  account  of 
tlie  worms,  but  later,  through  the  influence  of  Bremser  and  Kiichen- 
meister,  a  reaction  set  in  and  the  ascaris  came  to  be  regarded  as  a 
harmless  guest.  This  may  be  true  in  certain  instances  among  chil- 
dren of  the  better  classes  in  cities  with  good  water-supply ;  but  one 
engaged  in  country  practice  who  has  an  opportunity  of  making  post- 
mortem examinations  as  well  as  conducting  careful  clinical  investiga- 
tions will  soon  be  pei-suaded  that  the  alleged  harmless  guest  is  often 
the  cause  of  fatal  disturbances.  There  is  great  danger  from  the  ten- 
dency of  the  parasite  to  enter  the  ducts  opening  into  the  intestine; 
the  heaping  up  of  a  mass  of  worms  in  the  gut  may  be  the  direct  cause 
of  obstruction ;  the  waudering  habits  of  the  ascaris  may  bring  it  to 
the  glottin  or  even  into  the  Eustachian  tube ;  and  finally  anaemia  may 
result  from  tlie  presence  of  a  large  number  of  worms. 

A  very  commonly  alleged  worm  symptom  is  itching  of  the  nose. 
It  is  possible  that  in  certain  cases  this  may  have  some  connection 
with  the  odoriferous  principle  above  mentioned. 

Invamon  of  Other  Parfs. — In  my  bibliography  I  have  recorded 
sixty-eight  cases  of  invasion  of  the  bile  ducts.  In  one  case  the  num- 
ber of  worms  which  had  passed  up  from  the  intestine  was  eighty. 
The  symptoms  of  tliis  invasion  were  jaundice,  abscess  of  the  liver, 
fever,  and  pain.  Kokitansky  reports  an  interesting  case  ("Lehrbuch," 
III.,  ]).  287)  occurring  in  a  cretin  nine  years  of  age.  The  hepatic 
and  counnou  bile  ducts  were  saiisage-shajied,  more  than  an  inch  in 
diamotiT,  and  fillt»d  with  worms.  Tho  latter  had  also  forced  their 
w.'iy  into  tim  sniallor  bile  dm^ts  in  tho  substance  of  the  liver  and  were 
visiltlc  as  uhitisli  spots  on  tlio  surfaci^  <»f  tho  viscus.  Two  ascaridos 
Moio  foiiiul  in  tho  diu't  of  Wirsnn^'.  Tlio  duodi'iuun  and  upper  por- 
tion of  tho  jojminin  wovo  pat'koil  with  wt>nns. 

Xiuo  oasos  of  louiid  worms  in  tho  ])aucroatic  duft  arc  recorded 
ill  tho  litoratui'o.  Cases  liavo  also  bocii  roportod  of  invasion  of  tlie 
appi'iidix.  This  may  l>o  a  oanso  of  perforation.  Toiiiiole  relates  the 
case  of  a  ttMi-yoar-old  girl  who  was  nearly  suffocated  by  a  mass  of 
worms  in  the  (psojtliagus  jirossinj^  upon  the  traclioa  {J<tnrmif  Jlrh- 
(/ni,tnifftin-y  IV.,  1h2'.)).  Many  otlwr  cases  of  asearidos  in  tlie  stoni- 
ach  and  o'soiihagns  ai'o  to  bo  found  in  th<^  litoiaturo.  Tlie  vomitinj^ 
of  worms  seems  to  bo  hal)itual  with  some  suircrors.  This  is  dit!u'ult 
of  explanation  unless  it  is  that  tho  intestinal  o(tntonts  of  these  ])ersons 
are  of  such  a  iiatun^  as  to  disturb  the  wiMins.  Those  whf>m  I  have 
seen  in  whom  vomiting  of  worms  occurred  have  usually  been  labor- 
ing peo])lo. 

Some  forty  cases  of  intrusion  of  worms  into  the  air  passages  have 
been  roj^ortod  in  the  litt^rature.     The  earliest  recorded  case  is  that 
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of  the   Ilomau    physician   and    {>oet>   SerenuH   SAUimouicuA    (circa 
200  A,D.) : 

Quit!  Don  ndvvrfiiim  mUerU  iiKirtnlibiH  ad'Ht 
Natum,  iutcruu  cum  visccre  tiiicu  tk^rpeuB. 
£t  tuiiiliricuK  ciJHX  vivniit  iuiniica  crvttuii? 
Quod  genus  auiduu  hinitit  pnin'ordiu  inurtfu. 
8jvpe  etiam  •candens  opplrtis  rnucihus  luiTct. 
Ob8cs8a8qu«  vlas  vita'  cuncludit  aubeUp. 

In  some  of  tho  reportt^d  cases  the  worm  may  have  passed  through 
the  gUittiH  after  the  |>erHau'8  death,  but  there  are  ntill  many  iumi'h  iu 
which  the  Byiupt<»niu  indicated  most  clearly  the  (^cnrrence  of  this 
accident  during  life.  TheHymptouis  are  caused  firni  by  the  presenoe 
of  a  foreign  body,  secondly  by  the  movements  of  the  worm,  and 
finally  by  the  irritation  produced  by  the  odoriferous  HulMtauce  men- 
tioned al>ove.  In  ipiite  A  unndM^r  of  canes  sudden  death  oi-cnrred;  in 
others  the  presence  of  the  worm  canned  a  bronchitis.  The  passage 
of  the  worm  through  the  glottis  naturally  exciti^  a  violent  paroxysiii 
of  coughing,  as  a  result  of  which  it  may  l>e  again  exj>elled.  leaving, 
liowcver,  enough  of  the  irritating  sultstance  to  occasion  a  sliarp 
attack  of  bronchitis.  Death  may  occur  in  a  few  days  if  the  worm  iH 
not  gotten  rid  of.  Oangreiie  of  the  lungs  has  l»«*cn  ol>ser\'ed.  The 
invasion  of  the  air  passages  by  ascarides  occurs  almost  exclusively 
in  young  persons.  This  may  be  explainml  by  the  fact  tliat  the  pas- 
sage of  the  worm  always  takes  place  during  slepp.  and  it  is  only  the 
young  who  sleep  so  soundly  that  this  is  possible.  Tin*  ocrurrencn 
of  this  accident  in  the  insane  may  be  explained  by  tbe  relative  insen- 
Bibility  of  rertjiin  patients  of  this  cImhh. 

Other  ]>artrt  into  which  the  worms  occ.isionally  penetrate  are  the 
Eustacliian  iuitea  an<1  the  nose,  and  more  rarely  the  lachrymal  ducts, 
as  in  cases  reported  by  Bi/zozpr<\  Haffner,  and  Ainatu)^  Lnsitannw. 

Ancient  writ4?rfi  had  much  to  say  concerning  " lumbiici  ctirac- 
torea."  and  as  little  or  nothing  was  known  of  intestinal  ulcers,  when- 
ever a  worm  which  hail  passed  through  a  perforation  resulting  fn»rn 
ulceration  was  founil  in  tJje  abdominal  cavity,  it  was  thought  that 
tho  ]iarasito  had  foninl  its  way  through  the  healthy  gut.  Loiter 
writers,  as  Rudolplu  and  lin^mser,  denied  the  possibility  of  such  an 
occtirrenre.  To  this  it  may  bi*  «»bJHrt<»d  that  jM^rfdration  of  the  intes- 
tinal wall  by  Ascaris  megalocephala  has  l>oen  observed  in  the  horae. 
C.  Th.  V.  Sielv»ld  lN*lii*vt>H  that  the  worm  nmy  Istn^  it.s  way  through 
the  walls  of  the  gut;  and  IVrls  relates  a  case  in  wljich  death  occurred 
from  peritonitis,  and  the  auto|my  showe^l  a  fs^rforation  of  the  intestine 
without  '^ign  of  inflammation  and  the  presence  of  three  round  worms 
in  the  abdominal  cavity.    Carl  Schroder  &l»o  reports  a  case  of  per- 
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foratioD  with  extruniou  of  a  large  oscaris.  Kuchenuieister  deuies  the 
possibility  of  perforation  except  as  the  result  of  typhoid,  tubercular, 
or  cancerous  ulceration,  but  R.  Leuckart  thiulis  that  perforation  may 
result  from  an  inflammatory  process  excited  by  the  worm  itself. 

Ascarides  have  been  found  in  external  abscesses,  but  these  usually 
were  connected  witli  hernial  tumors.  The  cases  of  worms  fuuml  iu 
iiiKuiual  abscesses  (bubo)  are  of  this  nature.  I  have  seen  a  vane  of 
this  kind  iu  a  peasant  woman,  forty  years  of  age,  who  luid  a  red, 
painful  swelling  iu  the  inguinal  region  which  resembled  a  bulio. 
After  the  application  of  poultices  the  abscess  broke  and  gave  exit  tti 
pus  containing  two  large  worms.  A  faecal  fistula  was  fornaod  but 
soon  closed. 

The  presence  of  worms  in  the  bladder  and  urethra  may  be  ex- 
plained by  the  formatiou  of  a  fistulous  ojieniug  between  the  intestine 
and  some  portion  of  the  uriuary  tract,  especially  of  a  commuuicatiuo 
between  the  apf>endix  and  bladder.  I  have  collected  the  reports  of 
twentj'  cases  of  ascaris  in  the  urinary  passages. 

Bizzozero  (7/  Mofgmjttl,  1807)  found  at  auto[»sy  a  roand  worm, 
four  inches  long,  iu  the  Fallopian  tube.  It  was  supposed  that  yter-- 
foration  of  the  rectum  had  occurred  as  a  result  of  perimetritis  and 
that  tlie  wnria  had  escaped  into  Douglas'  cul-de-sac.  Wiuckel 
("I^hrbuch  der  Frauenkrankheiten,"  188(1)  re{>orta  a  case  in  which  a 
calcified  round  worm  was  found  attached  to  the  posterior  wall  of  the 
uterus  and  left  biY)ad  ligament.  There  was  no  perforation  nor  any 
cicatrix  in  the  intestinal  wall.  The  supposition  that  the  worm  when 
very  small  was  introduced  into  the  vagina  in  dirty  water  is  tenable. 

Luschka  has  reported  a  case  of  round  worm  in  the  pleural  canty 
(Virchow's  Arvhii\  1854).  An  abscess  formed  in  the  upper  part  of 
the  colon  as  a  result  of  peritonitis,  and  perforated  the  diaphragm ; 
through  this  opening  six  worms  passed  into  the  pleural  cavity.  A 
second  case  is  reported  by  Miiller  iu  Meinorabifirn,  XVFI.,  1872. 
Three  dead  ascarides  were  found  in  the  left  pleural  cavity  where  they 
had  jienetrat<?d  through  a  fistula  communicating  with  a  perforating 
ulcer  of  the  stomach. 

/fei/fl. — Miuiy  authors,  among  them  O.  Ijeichtenstem,  deny  that 
obstruction  of  the  bowel  can  l>e  caused  by  ascarides.  It  is  asserttMl 
that  the  massing  together  of  the  parasites  occurs  after  the  d^Mitb  of 
the  host,  and  is  due  to  an  uneasiness  of  the  worms  caused  by  the 
cooling  off  of  the  body.  Nevertheless,  there  are  cases  in  wliich,  on 
very  careful  p<^st-mortem  examination,  no  other  cause  of  de^th  could 
be  fouDd.  Brotonneau,  Trousseau,  Btuts!,  Stepp,  and  othera  have 
reported  cases  of  this  sort. 

Anoemm. — As  the  worms  abstract  a  part  of  the  nutrimGnt  ingeBtod 
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by  tlie  host,  it  is  easy  to  uuderstand  that  the  latter  may  suffer  in 
nutrition  and  blood  formation ;  and  the  intestinal  catarrh  excited  by 
the  ijresenee  of  the  parasites  contributes  still  further  to  this  malnu- 
trition. Leichtenstern  (Diisseldorfer  Aerzte  Verein,  1891)  has  suc- 
ceeded in  curing  anteniia  in  children  after  causing  the  expulsion  of 
ascarides  and  of  an  enormous  quantity  of  ova.  Balz  also  believes 
that  certain  cases  of  amemia  may  be  due  to  the  presence  of  ascar- 
ides. II.  Demme  reports  a  very  convincing  case  (Annual  Report  of 
the  Jouuer'scho  Spital  in  Berne,  1890).  A  three-year-old  boy,  pre- 
viously in  good  health,  began  to  have  some  fever  and  to  grow  pale. 
Examination  of  the  blood  showed  2,450,000  red  corpuscles  to  the 
cubic  millimetre.  The  temperature  was  39"^0^  C.  (102^-108.5''  F.). 
After  the  exhibition  of  santonin  and  calomel  large  masses  of  round 
worms,  from  10  to  30  cm.  in  length,  were  passed.  Within  two  days 
there  was  an  improvement  and  in  two  weeks  the  number  of  red  cor- 
X>uscles  had  increased  to  4,200,000  to  the  cubic  millimetre.  At  the 
end  of  a  mouth  the  child  was  i>erfectly  well.  The  number  of  worms 
Ijassed  was  estimated  to  be  l)etween  two  and  throe  hundred. 

Among  the  symptoms  commonly  given  by  authors  as  indicative 
of  worms  are  several,  such  as  pallor  of  the  face  and  dilated  pupils, 
wliich  are  to  be  regarded  as  signs  of  ausemia.  When  we  remember 
how  recently  we  have  come  to  recognize  bothriocephalus  anoamia,  it 
may  well  be  imagined  that  in  many  cases  of  ascaris  amemia  the  true 
cause  is  not  recognized.  In  all  cases  of  ansDmia  where  there  is  any 
doubt  as  to  the  cause  an  examination  of  the  dejections  for  the  ova  of 
the  parasite  will  settle  the  diagnosis. 

NctTom  Sifvipfoms. — The  greater  number  of  cases  reported  in 
which  reflex  nervous  symptoms  were  atti'ibuted  to  the  presence  of 
ascarides  must  be  regarded  with  considerable  scepticism.  It  may 
be  affirmed  that  such  symptoms  can  be  excited  by  worms  only  in 
individuals  who  are  strongly  predisposed  to  nervous  troubles.  The 
affections  which  have  been  attributed  to  the  presence  of  ascarides  are 
of  tlie  most  varied  kind;  a  sort  of  pseudo-meningitis,  paralyses, 
psychoses,  convulsions,  tetanoid  states,  catalepsy,  epilepsy,  ecstasy, 
etc.  Besides  these  are  a  number  of  localized  neuroses,  such  as  hic- 
cough, grinding  of  the  teeth,  and  itching  of  the  nose.  Hysterical 
symptoms  may  arise  in  predisposed  subjects  as  a  consequence  of 
worms.  Emminghaus  reports  some  cases  of  mental  disturbance  in 
children,  which  disai)peared  after  the  expulsion  of  ascandes. 

TIte  Ntwiher  of  Wonus, — On  post-mortem  examination  of  persons 
dead  from  accident,  w^heu  any  worms  are  found  their  number  is 
usually  from  two  to  tt>n,  but  many  cases  are  reported  in  which  large 
numbers  of  ascarides  have  been  passed.    Fauconnean-Dufresne  has 
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noted  the  passage  of  over  5, (XX)  worms  by  one  patient  within  a  periml 
of  three  years ;  Vo]z  counted  808  worms  passed  in  the  course  of  seven- 
teen days;  Pole  reports  tlie  expulsion  of  441  lumbricoids  within 
thirty -four  days. 

Ast'Aius  Mystax,  Zeder. 

Synonym:  A.  marginata,  Rudolphi;  A.  alata,  Bellingliaui. 

This  common  parasite  of  dogs  and  cats,  which  may  bo  readily 
recognized  by  its  winged  cephalic  extremity,  has  occasionally  Iw^en 
observed  to  infect  men,  a  numl)er  of  such  cases  having  been  reported 
by  Picfeetts  (1824),  Bellingham,  Tjcuckart,  Morton,  Kelly,  Heller, 
and  others.  The  male  worm  has  a  length  of  from  4  to  9  cm.,  the 
female  G  to  12  cm. 

Asc'ARis  Maritima,  I{.  Tjeuckai-t. 

Leuckart  has  descril)ed  a  parasitti  by  this  name.  The  worm 
examined  by  him  was  an  immature  female,  43  mm.  in  length,  which 
had  been  vomited  bv  a  child  in  Greenland. 


Oxyuris  Vermicularis,  Bremser. 

Synonym:  Ascaris  vermicidaris,  Linnicus;  A.  Grreconim,  Pallas; 
Springwurra,  Madenwurm;  Seat-worm,  Thread-worm. 

This  parasite  has  tliroo  small  knob-liko  lips  with  a  vesicular  swell- 
ing of  the  cutictila  sunouudiug  the  cephalic  extremity.  The  shariv 
prnnted  t;iil  of  tlio  female  forms  about  one-iifth  of  the  entire  length. 
The  fcmnlo  is  ]()  miii.  long,  and  has  two  utori  ])assing  backwards  and 
forwards  from  the  end  of  tlio  vagina.  The  oponing  of  the  latter  is 
situated  at  a  distance  of  about  3  mm.  from  the  head.  The  male  is 
but  4  mm.  in  length;  the  postt-rior  extremity  is  blunt  and  curved; 
the  si)i<'uluni  is  simple  and  S-sha]MH],  According  to  A.  Heller  the 
male  (lies  soon  after  fulfilling  its  sexual  function,  but  the  female  is 
niueh  lo!iger  liv<'d  and  indeed  does  not  become  fully  developed  until 
alter  copulation  has  taken  place.  The  eggs  are  0.050  mm.  long  and 
O.O'li  broad,  elliptical  in  sliap<%  but  Avitii  one  side  more  curved  tlian 
the  other. 

I'ormerly  it  was  stated  by  all  writers  that  the  eggs  of  oxyuris 
could  be  f<jund  upon  examination  of  the  dejt'ctions,  just  as  can  those 
of  ascaris  and  trichocej)halus.  But  the  thread-worm  does  not  dej>osit 
its  eggs  until  it  has  passed  out  of  the  bowel,  and  I  have  never  been 
able  to  discover  the  ova  in  fecal  matters  taken  from  the  rectum;  so 
that  the  microscopical  examination  of  the  dejecta  is  of  little  diagnos- 
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tic  value.  O.  LeicbteuHtem  and  Lutz  havo  also  failed  to  discover  the 
ova  of  oxyuria,  but  v.  Jaksch  says  that  he  has  almost  always  fouud 
them  in  the  fa?ce8. 

The  hubitiik  of  the  female  is  the  ciccum,  whence  it  sometimes 


Via.  88.  -  Uevelupiiient  of  Oxyiiri»  Vennlciilarts.  u-e,  Seginentatiou  of  llw  yolk;  /,  ovum  con- 
taining tad|Kile-8)mp(!d  enihryo.  xeen  from  tho8U«;  g,  alKlominnl  view  of  theBame;  /t,  orum 
with  worm-flhaiied  embryo;  i^  embryo  escaping  from  the  shell;  k,  embryo  that  has  escai^'d 
aod  is  ca]>able  uf  motion.  (Afttr  Heller.) 

I)asses  into  the  aj)i)endix.  After  being  impregnated  it  passes  on 
toward  the  rectum.  The  statement,  which  is  often  encountered  in 
books,  that  tlie  rectum  is  the  real  homo  of  oxyuris  is  incoiTect. 
Young  worms  and  males  are  found  iu  the  small  intestine. 

Ik't'elopiuenf. — When  the  eggs  are  swallowed  the  covering  falls  oiF 
in  the  stomach  and  the  embryo  grows 
iu  the  small  intestine,  being  fouud 
from  the  duodenum  to  the  ileo-ctecal  ^^■ 
valve  in  all  stages  of  development. 
The  impregnated  females  pass  on 
into  the  colon,  but  the  males  remain 
in  the  ileum,  where  they  may  some- 
times be  found  in  masses  of  a  dozen 
or  more,  without  any  female,  in  a  col- 
lection of  mucus  near  the  ileo-caical 
valve.  The  eggs  are  never  deposited 
iu  the  ofccum  or  first  portions  of  the 
colon,  but  may  be  found  at  times  in 
the  lower  portions  of  the  colon. 
Most  commonly,  however,  tlje  eggs 
are  not  deposited  untU  the  worm  has    fio.  eo.-Maie  oxyuris  casting  tu  skia 
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passed  out  of  the  rectum.  There  is  no  intermediate  host.  Infection 
takes  place  through  the  swallowing  of  fructified  ova  in  a  partially 
dried  state.  The  danger  of  infection  is,  of  course,  increased  by  want 
of  cleanliness. 

Synipfomn, — The  most  frequent  symi>tom  is  pruritus  ani  due  to 
the  irritation  produced  by  the  sharp  end  of  the  female  as  she  passes 
out  of  the  rectum.  Often  the  itching  begins  only  after  the  patient 
has  gone  to  bed.  The  symptom  is  not  uncommonly  referred  bj'  tho 
laity  to  hemorrhoids.  If  one  is  called  to  see  a  child,  suffering  per- 
haps from  great  nervous  irritability  caused  by  the  itching,  simple 
inspection  of  the  anus  will  frequently  establish  the  diagnosis;  some- 
times, indeed,  it  will  be  found  to  be  absolutely  alive  with  theso  little 
parasites. 

More  serious  are  the  reflex  symptoms  occasionally  observed  in 
pei*sou8  of  nervous  temperament;  among  these  are  ei)ileptiform 
attacks,  chorea,  jiseudo-meningitis,  reflex  paralyses,  and  facial  tics. 

Unusual  Locnlizaiion. — Cases  have  been  reported  of  the  presence 
of  oxyuris  in  vomited  matters,  and  in  the  nose  and  the  buccal  cavity. 
That  the  parasite  may  enter  the  vagina,  and  there  cause  itching 
which  may  even  lead  to  masturbation,  can  readily  be  understood. 
Irritation  of  the  bladder  and  involuntary  passing  of  urine  may  also 
be  qaused  by  oxyuris.  Lallemand  places  thread-worms  among  the 
causes  of  involuntary  seminal  emissions. 

Prophylaxis. — Since  Zenker  has  shown  that  the  ova  of  oxyuris 
quickly  perish  in  the  fieces  and  in  water,  we  need  not  as  a  rule  fear 
infection  through  drinking-water.  Infection  probably  occurs  most 
fvoc|uently  tlirougli  direct  transportation  on  the  unwashed  hands  of 
the  host;  the  eggs  may  readily  bo  pushed  under  the  nails  of  chil- 
dren while  scriiteliing  themselves,  and  hence  the  importance  of  en- 
forcing strict  cleanliness  in  children  wlio  are  already  suifering  from 
worms.  It  is  not  impossible  that  iufeoticm  may  occur  sometimes 
during  tho  birth  of  the  child.  A.  Heller  has  found  many  y<ning 
and  oven  impregnated  females  in  tho  appendix  of  a  five-weeks-oM  in- 
fant. It  is  possible  also  that  ova  dried  by  tho  sun  may  be  taken 
into  tho  stomach  cm  fruit,  radishes,  or  salads.  Gooks,  bakers,  niar- 
ketmon,  and  otlun's  who  have  to  do  with  the  preparation  and  han- 
dling of  food  may  be  the  agents  of  infection. 

Trichocephalus  Hominis,  Schrank. 

Synonyms:  Trichocejihalus  dispar,  Eudolphi;  Mastigodes, 
Zoder;  Triclniris,  l^iittner. 

This  worm  was  first  described  by  Morgagni  ("EpistolsD  Anatom.," 
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XIV.,  42)  and  later  (1701)  more  accurately  by  Kocderer  and  Wagler. 
T)ie  hitter  showed  fclir  worui  in  Biittuer,  who,  uiistakiu^  tlio  anterior 
for  tho  posteiior  o.xtrernity,  oalhnl  it  tricliuris  ('Vtc,  h.'iir,  and  '"'•/"', 
t(iil).  («i>e/e  wuH  i\m  fnHt  in  r«t'*>giiize  the  head,  and  be  then  changed 
the  name  to  triehoeephalua  {xapaXij^ 
head).  It  is  a  VRry  commfin  worm, 
the  most  widely  enconntered  of  all 
intfstiiml  parasites,  being  fonnd  in 
all  nartM  tif  the  world. 

Until   (luite  recently  the   clinical 
siKniiicance    of    trichocephaliis    was 
undi'T-estiiiiated,  and  even  yet  uiohI 
writers  ou  pjitholo^ical  anatomy  and  the  practice  of  medicine  show  a 
consiileralile  lack  of  knowledge  ou  this  point. 

The  parasite  is  40  to  50  mm.  (lJ-2  inches)  in  lenj^tli,  tlie  male 
1>eiug  KUiidler  than  the  female.  The  head  end,  whit-h  is  ahout  throe- 
fifths  of  the  entire  length,  is  drawn  out  into  a  tine  thread;  the  tail 
end  is  not  so  thiiu  boin^;  \}\>  to  1  mm.  (2^^  inch)  in  thickness.  The 
male  has  n.  spiral  body  from  t!io  end  of  which  tlio  spiculuni  projects; 
the  body  of  the  female  is  straighter  and  ends  in  a  blunt  extremity. 
The  ova  are  almost  lemon-shaped,  dark  brown  in  color,  O.Oo  mm,  in 
dianieten  The  female,  when  filled  with  eggs,  is  easily  distingniahed 
in  the  intestinal  mucus  by  her  dark  color. 

The  egi^a,  the  numJ>er  of  which  in  a  single  female  was  estimated 
by  Lcuckart  at  r>8,(KM),  are  hatched  out  very  slowly.  They  may  lie 
for  months  in  a  moist  medium  (water  or  earth),  during  which  they  dis- 
I>hiy  a  consider/dde  ]K*wor  of  resistance  to  cold, 
and  may  then  be  taken  into  the  human  intes- 
tine and  therii  develop  withiu  one  mouth  tt}  fully 
grown  nematodes.  In  an  experiment  upon  a 
child,  (irassi  found  that  ova  ajipean^d  in  the 
heces  four  weeks  after  the  eggs  had  been  in- 
gested. Leuckart  says  that  the  dis])ersion  of 
the  eggs  and  consequent  8]»read  of  infection  may  readily  occur 
through  wind,  rain,  or  dust,  and  that  the  eggs  may  be  ingested  on 
fruit  or  salads.  In  Kiel  the  number  of  cases  of  trichocephalns  rap- 
idly decreased  after  an  improvement  in  the  water-supply;  in  the 
years  lH87-i>0  jdu)ut  sixteen  per  cent,  of  the  iuhabittiuts  worn  infected, 
while  this  percentage  was  reduced  to  seven  in  the  years  1891-1)3. 

Geoifmphmil  Diattibtiiion, — Triuhoeephalus  is  found  in  all  parts 
of  the  world  wherever  it  has  been  looked  for.  We  tind  stjitistics  rela- 
tive to  the  fre<iuency  of  its  occurrence  chiefly  in  German  university 
towns.     Thus,  in  Erkngen  the  parasite  has  been  found  in  11   per 
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cent,  of  autopsies,  in  Dresden  in  2.58  per  cent.,  in  Greifawald  in  45, 
in  Basle  in  23,  and  in  Kiel  in  13  to  19  per  cent,  of  autopsies.  In 
Munich,  Banik  found  evidences  of  the  parasite  in  eight  out  of  one 
hundred  examinations  of  the  fieces  of  living  children,  and  Friedrich 
found  the  worm  in  9  per  cent,  of  autopsies.  In  the  Erlangeu  insane 
asylum  the  parasite  was  found  in  55  per  cent,  of  the  autopsies :  an 
evident  consequence  of  the  uncleanly  habits  of  the  inmates.  We 
possess  less  definite  information  concerning  other  countries.  In 
Paris,  Pascal  and  Merat  (in  the  early  part  of  the  nineteenth  centuryj 
found  the  worms  in  almost  every  autopsy.  Cobbold  says  that  tricho- 
cephalus  is  common  in  Great  Britain;  less  so  in  Scotland,  however, 
than  in  England.  As  to  its  frequent  occurrence  in  Italy,  Dubini 
remarks  that  it  is  missed  in  only  exceptional  cases  of  post-mortem 
examination.  The  parasite  is  also  common  in  Japan,  Sumatra,  Syria, 
Egypt,  and  Nubia.  Weiulaud  says  that  it  is  not  very  frequently 
encountered  in  the  eastern  United  States.  Lutz  found  it  in  Hawaii, 
and  says  that  it  is  common  also  in  Brazil. 

The  usual  habitat  of  the  trichocephalus  is  the  ceecum,  sometimes 
the  appendix;  I  have  seen  it  also  in  the  lower  part  of  the  ileum. 
When  the  worms  are  present  in  great  numbers  the  entire  large  intes- 
tine may  be  occupied  by  them.  The  number  is  usually  snaall,  from 
three  or  six  to  twenty,  which  explains  the  rarity  of  serious  conse- 
(jueuces  from  the  presence  of  the  parasite. 

The  symptoms  are  local  (catarrhal  diarrhoea)  and  reflex  (aphasia, 
etc.).  The  diuguosis  can  usually  be  readily  made  from  the  peculiar 
shape  of  the  ova.  The  ]>aHsago  of  living  worms  in  the  stools  seems 
to  (M'ciu-  but  raroly.  Even  in  disoawos  characterized  by  diarrlutal 
discharges,  such  as  typhoid  fever  or  cholera,  the  i)ara8ite  usually 
retains  its  hohl  in  the  intestine,  and  it  also  ai>i)oars  to  resist  the 
action  of  purgatives.  J,  AVichmann  says  that  the  worm  does  not 
bore  into  tlio  intestinal  mucosa,  but  buries  itself  in  the  folds  of  the 
nuieous  lueiubiane,  and  is  thus  able  to  escape  being  carried  away  in 
the  fjoces.  Moosbrugger  has  noted  the  occurrence  of  small  ulcera- 
tions when  the  parasites  were  present  in  great  numl>ers.  It  is  possi- 
ble, liowover,  tliat  this  may  bo  duo  to  chemical  action.  We  know  that 
the  ascaris  secretes  an  irritating  sulwtauce  wliich  can  produce  urti- 
caria, and  it  may  bo  that  the  triehocephahis  excretes  something  that 
acts  as  a  destructive  irritant  to  the  mucous  coat  of  the  intestine. 

Moosbrugger  has  reported  tho  case  of  a  boy,  a  year  and  a  half 
old,  who  liadfrom  tentotwcuty-four  jtassagesaday ;  he  had  occasional 
colic  but  no  vomiting,  and  enjoyed  a  good  appetite.  An  examina- 
tion of  the  feces,  made  by  Leichtensteru,  of  Cologne,  showed  in  oiif 
specimen  7,300  eggs,  in  another  10,400  cgtj;s  in  a  cubic  centimetre.     If 
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we  estimate  tbe  daily  amoant  passed  at  500  or  600  c.c,  there  would 
have  been  in  the  neighborhood  of  5,000,000  passed  per  day ;  this 
would  indicate  the  presence  of  from  1,000  to  2,000  female  worms 
in  the  intestine.  On  one  occasion,  during  a  prolapse  of  the  rectum, 
the  mother  removed  26  worms  with  her  finger.  The  child  had  a 
habit  of  putting  earth  into  his  mouth  whenever  he  was  in  the  gar- 
den, and  an  examination  of  this  earth  showed  the  presence  of  a  large 
number  of  trichocephalus  eggs. 

Another  case  reported  by  the  same  observer  was  that  of  a  three- 
year-old  boy  who  was  pale  and  weak  and  suffered  from  colic  and 
diarrhcea.  Tlie  motions  were  of  a  dirty-yellow  color,  viscous,  and 
slimy.  The  child  died  of  croup.  At  autopsy  worms  were  found  in 
clumps  of  twenty  or  thirty  throughout  the  large  intestine  from  the 
ileo-cff?cal  valve  to  the  internal  sphincter  ani.  The  ova  numbered 
about  3,000  to  the  cubic  centimetre,  or  about  1,500,000  in  the  entire 
amount  of  fecal  matter  usually  passed  in  the  twenty-four  hours. 
There  were  a  number  of  small  ulcers  and  cicatrices  in  the  transverse 
and  descending  portions  of  the  colon.  These  ulcers,  as  well  as  the 
frequent  admixture  of  blood  in  the  stools,  were  without  doubt  due  to 
the  action  of  the  parasites.  ^ 

Dracunculus  Fersaruzn,   Kiimpfer. 

Synonyms:  Filaria  medinensis,  Graelin;  Guinea-worm,  Vena 
mediueusis  of  the  Arabic  physicians;  Dracontion  of  the  ancient 
Greeks. 

The  first  notice  we  have  of  this  worm  is  by  the  geographer 
Agatharchides  of  Knidos  (Plutarch's  Symposium),  and  frequent  men- 
tion is  made  of  it  by  the  ancient  Grecian  and  the  Arabic  physicians. 

AnoUnny. — The  parasite  is  from  50  to  over  100  cm.  (20  to  40 
inches)  in  length,  and  is  about  1.70  cm.  (}  inch)  in  diameter.  Its 
color  is  whitish.  The  head  end  is  i^rovided  with  six  papillfle,  the 
tail  is  sharp  and  cun^ed.  There  is  neither  anus  nor  vulva  in  the 
adult  female,  the  intestine  ending  in  a  pointed  cul-de-sac.  The  body 
is  filled  with  the  uterus  which  contains  innumerable  embryos  which 
have  an  awl-like  tail.  The  uterus  is  connected  with  a  thin  spiral 
ovary.  The  male  worm  had  never  been  found,  until  R.  Havelock 
Charles  of  the  Bengal  Medical  Service  discovered  a  pair  in  copula- 
tion in  the  mesentery.  Tlie  female  was  148  mm.  in  length  and  had 
in  the  middle  of  her  body  a  secoud  worm  about  one-third  as  long. 
There  were  no  embryos  in  the  body  of  the  female.  The  author 
believes  that  the  female  leaves  the  intestine  by  way  of  the  mesentery 
with  the  male,  and  while  the  latter,  after  fulfilling  his  sexual  function. 
Vol.  Via.— 38 
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di(^s,  the  former  i)aH8eH  on  iuto  the  connective  tissue  of  its  hoet. 
Chai'los  found  cak^itied  male  worms  in  the  mesentery  ("Scientific 
Memtiirs  of  the  Mndical  Otiiitors."  Calcutta,  Part  \1I.\  1892).  The 
author's  olwervatiim  that  tlie  male  was  connected  with  the  centre  of 
the  fomalc  h^ndn  ctmfinnntiuu  tn  Carter's  assumption  that,  judginii; 
frori  the  arrauKoment  t»f  the  genital  apj>aratiis,  the  vagina  should  \t& 

^::^-^^  ^^  ^^®  centre  of  tlie  Ixxly. 

"V  <^:''<^Im1^^\  ■ '        ^'  is  easy  to  l>elievo  that 

^■^^^  i^P^^^^^%iijjL      '^^  vayina  I>ecoiue^  oblit- 

m'     ^k  HH^^  ^^    erated  after    copuhttion, 

■,         *  J  ^ffllR^  JRjJ     as  it  spominf^ly  does  not 

t  m  J^y       fulfil  the   function    of   a 

■■  ^  ^^K^  parturient  cauid. 

m  I  Jy^i/  '^^^    ]»o»sibility    that 

W  y  /{"  y^  ^'*'**  worm    is    jiartheno- 

'  J  hj:/  genetic  was  su^ested  by 

\y\  V-   »SinlM>ld    and  also   by 

'  *    '  Leuckart. 

Symptoms.  — The  dra- 
cunculus,  when  its  em- 
bryos are  mature,  seeks 
the  external  surface  of  the 
l>ody .  At  the  point  where 
it  reaches  the  skin  the 
bitter  l>ecoraes  i*ed  and 
painful  Jind  is  the  sent  of 
an  iudistiuct  fluctuation 
that  may  leml  to  tlie  erro- 
neous dia^uiiHis  of  an  al>- 
Bcess.  If  left  to  itwclf  the 
worm  soon  perforates  the 
skin  by  a  iriinute  opening 
throu^^h  whidi  its  lieml 
may  be  seen  extruding.  The  favorite  spot  for  these  jicrforations  is 
the  d<»rHum  of  the  foot  and  abnnt  the  malleoli,  thouj^h  sometimes  the 
Ie(is>  h*ss  often  the  thijjjhs,  and  very  rarely  the  nkln  of  the  thonix  is 
the  place  of  exit  of  the  worm.  The  parasite  has  been  ol>ser\'e<l  in 
tlie  meseutpry,  in  the  retroperitoneal  tissue,  and  in  tliat  surround- 
ing tlio  iliac  vessels.  Less  frequently  it  has  been  found  in  the  scro- 
tum, the  i^eniSf  and  the  orbital  cavity. 

GtYnfrnjihlnrl  Dtsfnlmtitm. — The  parasite  .s  found  in  all  tropical 
regions  of  Asia,  Africa,  and  America  (see  chart  on  np]u>sit"  page). 
Developvmii  and  Mode  of  Jn/ecthn, — Since  the  mature  dracunculus 


J^o.  9fi-— Clulnea-wonn.    a,  Hbo/1,  xlQ;  t>,  Ull.  X  If;  c 
larva,  X  600.     (Aftrr  Cohhol.l.) 
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is  a  closed  sac  filled  with  embryos,  the  latter  can  reach  the  exterior 
only  by  rupture  ol  the  body  of  the  mother.  Such  of  these  as  find 
their  way  into  pouda  and  pools  gain  entrance  into 
the  body  of  a  small  crayfish,  where  they  attain  a 
leugth  of  about  2  mm.  They  are  taken  into  the 
intestine  of  man  in  the  drinking-water  and  thence 
wander,  as  stated  above,  into  the  mesentery  and 
connective  tissues. 

It  has  been  supposed  by  some  that  the  embryos 
may  enter  the  body  through  the  sole  of  the  foot 
or,  in  water-carriers,  through  the  skin  of  the  back. 
But  this  is  contrary  to  all  that  we  know  of  the 
mode  of  invasion  of  the  other  nematodes.  Th<ise 
who  hold  to  this  theory  (Bastian,  Bruce,  and 
othern)  adduce  in  support  of  it  that  the  i>arasites 
are  found  most  frequently  in  just  those  parts  of 
the  IxKly  that  are  oftenest  brought  in  contact  with 
water  or  marshy  soil.  It  must  be  confessed,  al- 
though we  iiK'line  to  accept  the  drinking-water 
theory,  that  we  have  as  yet  found  no  satisfactory 
expLmation  of  the  preference  of  the  worm  for  the 
lower  extremities. 

In  1G72  Bartholin  endeavored  to  identify  the 
fiery  serpents  of  Moses,  described  in  Numbers 
xxi.  0,  with  the  dracunculus,  and  Kiichenmeister 
ill  18/55  also  treats  of  this  subject,  coming  to  the 
conclusion  that  the  fiery  serpents  could  have  been 
none  other  than  the  filaria  medinensis.  I  do  not 
regard  this  view  as  tenable.  In  the  first  place, 
tlie  Mosaic  account  states  that  "  much  i)eoplo  of 
Israel  diiul,"  but  infection  by  the  guinea-worm  is 
not  attended  with  any  great  mortality;  and  sec- 
ondly, biblical  critics  are  not  agreed  as  to  the  pest  of  fiery  serpents, 
many  of  thein  regarding  the  account  as  mythical. 


Fio.  0S.~Outllne  of  Fe- 
male Guinea- worm. 
(After  Cobbold.) 


Eustrongylus  Gigas,  Diesing. 

Although  it  is  held  by  many  writers  that  this  parasite  does  not 
l>elong  to  the  fauna  of  Homo  sapiens,  it  nevertheless  seems  i)roper  to 
include  a  descrii)tion  of  the  worm  in  the  i)resent  article.  We  find  in 
the  literature  only  three  doubtful  cases  of  the  discovery  of  eustron- 
gylus  in  man.  One  example  is  found  in  the  Hunterian  Museum  in 
London,  which  is  labelled  as  having  been  removed  from  the  kidney 
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of  man;  but  there  is  no  accoiu{iau>'iug  history  of  the  case  nor&ay 
details  of  the  ]>o8t-xnorteiD  findiugs.     The  other  is  a  case,  r«i>orted 
by  R.  Blanchard,  of  a   iiwm  in   BnrlnireHt,   iu  wh(jse  bladder  wjis 
fonud  a  worm  87  cm.  in  length.     Hut  there  is  no 
certain  proof  that  this  worm  waa  an  example  ot 
eu8tronf*ylu8.     Litteu,  of   Berlin,   reiHjrtH  u|miii  a 
kidney   that  was  sent  to  Iiim    by   Sjiohs  Bey  of 
Cairo.     It  was  removed  from  the  botly  of  a  Fellab 
dead   of  ])iieumonia.     Two-thirds   of    tho  kidney 
wa8  convert*'d  into  a  leathery  sac,   coutiuijin;^  a 
mide  worm.     There  were  no  aymptoms  dnring  life,  ueither  ha^ma- 
tiiria  nor  alhiimiuuria.     Moscnto  reports  a  very  doubtful  cose  of  an 
liyttterical  woman  who  suiVered  from  chyluria  and  severe  iieri'oufl 
troubles.     After  the  alleged  passage  of  a  worm  9  cm.  in  leu^^h  the 
chyluria  and  nervous  syiui*tom8  disappeared.     Four  months  lut^r  a 
worm  of  exactly  tho  wimc  appearance  was  passed.     The  author  called 
the  parasite  a  eustrongylus^  but  he  gives  no  zoological  description. 
It  was  jjrobftbly  a  ca.so  of  inaliiij^ering. 

The  fiict,  however,  that  tlu^  W(»rm  is  a  co8moi>olitan,  infesting  car- 
nivora  and  also,  though  schloni,  the  herbivora,  renders  it  not  unlikely 
that  it  should  be  found  in  man  as  well,  even  though  we  poBseea  no 
authentic  evidence 
iu  liuudreds  of 
tlioiiBiiULls  of  au- 
topsies of  its  hav- 
ing l>een  found. 

The  female  eu- 
fltronj'y  lus  varies 
iu  length  from  25 
to  100  cm.  (10  to 
40  inches),  and  in 
thickness  from  5 
to  12  mm.  (i  to  i 
inch) ;  th«  male  at- 
tains a  maxiunim 
length  of  3i>  cm. 
(14   inches).     The 

ftolnr  iH  rfid       Thn        Fio.  M.— Eurtroujcylufio  thelOdiwjr  of  »  Dop.    CAftpr  nalUirt.) 

male  lins  a  1)ell-shaped  bursa  copulatrix  from  which  projects   the 
spicuhim. 

The  eggs  are  cllipHnidal,  TiO.'i  long,  43;'  broad.  On  the  upper 
surface  of  the  ova  ar*'  found  little  depressinim  surrounded  by  elevated 
borders;  the  imjIcs  are  Hat;  tlie  color  of  the  eggs  is  brown. 
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The  preseuce  of  the  parasite  iu  tlie  kidney  wouUl  iiHtiirnlly  cuubo 
pain  and  urinary  troubles  of  various  sorts;  bajuiaturia  would  be 
X^reseut,  aud  the  discovery  of  th«  ova  iu  the  uriue  w<nild  eHtablish  the 
diagnosis.  Aducco  (Ri/onnn  Mvifira,  No.  V)i\^  18M8)  has  found  these 
ova  in  the  uriue  of  a  dog.  Heulo  once  found  iu  the  bloody  urine 
of  a  iii/m  bodies  whicli  he  cfinld  roj^nrd  only  an  neuuitodo  eggs.  Ull- 
fortuuatt«ly  the  case  was  wubHe<j,uuutl  v  lost  sight  of. 


Ankylostomum  Duodenale^  Dubini, 

Synonyms :  Aiichylostoma  *  duudeuale,  Dubini ;  Stron;<ylus<|uad- 
rideutatuH,  v.  Sicbold;  Doeluuiusuiikylostoiiiutu,  Mnliu;  Si-loroslonia 
duodenal©,  Cobbold;  StronKyluH  duiHleualis,  Scliiieidur;  Dovhwius 
duodenaliR,  R.  Leuckart;  Untnuaria  dnodcnalis,  Hnilliet. 

Hintm'jf, — This  im])ortant  noujutude  was  discovered  by  Angelo 
Dubiui,  of  Milan,  iu  May,  IHSH,  iu  Iho 
body  of  a  peasant  woman  who  had  died 
of  pneumonia.  Four  y(*ars  aud  a  hnlf 
later  the  same  observer  found  another 
exauii)le  of  the  parasite  in  the  jejunum, 
ami  tliereafter  found  it  frequently,  often 
iu  great  uumLers.  W.  Griesiuger  was 
the  first  to  recognize  the  relatiou  of  the 
parasite  t>  a  jjeuuliar  and  very  severe 
form  of  aujeiuia  which  he  had  unticed 
among  all  claHses  of  Egy]»iians  and  to 
wliich  he  had  given  the  name  Egy^jtiau 
chlorosis.  This  ob8er\'ation  remained, 
however,  for  a  long  time  unappreciated, 
until  Wucherer's  publications  iu  1866 
and  1H72  contirmed  in  every  respect 
tlie  deductions  of  Griesinger, 

Amif(mitj.~T\\i\  worm  is  nearly  cylindrical  iu  Hhape,  from  0.4  to  1 
mm.  (ij*,t  to  -^^  inch)  iu  diameter,  and  from  *►  to  LS  miu  (|  to  ^  inch) 
in  length.  It  is  yellov/ish  or  grayish-white  iu  color  with  translucent 
edges.  Between  1.5  and  2  mm.  from  the  liead  end  may  oft«Mi  b<*  hccu 
a  bhu'k  point  which  is  the  beginning  of  the  iutestine.  If  this  con- 
tains unchanged  bloo<l  it  will  have  a  red  color,  but  if  not  it  is  gray. 
The  males  are  more  slender  juid  more  transparent  than  the  females 
by  reason  of  tlie  less   extensively  develoxied   sexual   organs.      The 


— AnlcylMtoroam   T)uod( 
Utvid  of  a  Futttttk*.    \Ai 


•  The  word  aliniOd  properly  be  written  ankyltrsUjiua.  from  a>ia'?^;  thero  Is  no 
Greek  word  Q'iX^'^*^  to  juotify  Uiih  spoiling. 


598 


HITBER — ANIWATi  PARASITES. 


head  eml  is  alwayu  beut  backward.  TLe  tail,  wliiclx  cau  alwavs  be 
distinKni8h(Ml  by  the  awetliug  at  thu  eud  [th&  bursa  copiihitrix)  ia 
much  moi'B  curvtMl  llinu  the  head,  sometJines  appeariu(|^  even  to  be 
rolled  up. 

The  length  of  th«  mature  male  w  from  6  to  11.5  mm.      The  diam- 
eter is  nearly  the  aame  for  the  puHterior  twothlrds  (about  0.5  mm.), 


Kio.  VT.— Aukjlofttouiiim  Duodenalt;.     Buna  copolatrix  of  the  muic*.    <.After  Schultlicas.) 

hilt  the  aiitwi'iiir  third  ^radiuilly  tHpt»rH  down  nud  ejida  as  a  truncated 
cone  at  the  head.  The  female  is  usually  hirf»f'T',  (\  to  If)  mm.,  and 
ninidi  tliickt^',  alrout  1  luui.  The  diaiiii'ter  dJujiiiiKhuH  towjirds  the 
head,  and  th«  poHterior  eud  taperw  oft'  for  the  last  luillinietre  into  a 
cone.  The  female  is  UKually  found  Hli^'htly  curved  dornally.  The 
number  of  females  is  much  JjiVKer  thau  that  of  males,  but  the  relative 
proportions  vary  Ki'eatly  iu  dift'on^iit  oises. 

The  ova,  ar<'ording  to  the  jneasureinents  of  Schultliess,  are  alnvut 
0.0(>02  iu  length  and  1K<):!,S*J  iu  breadtli.  Porroncito^a  measurements 
give  a  lenjjfch  nf  0,^^5'J  mid  a  !»readth  of  0.03*2. 

According  to  LeichtenHtcrn  the  active  migration  of  the  worms 
begins  at  tlie  time  of  tlie  first  copulation,  iu  the  fifth  week.  Young 
worms  change  their  phu-o  tjuito  fr«'t|ueutly,  wIihuco  the  hemorrhngej 
colic,  and  acute  amt>niia  encountin-ed  at  an  oaily  jn^riod  iifter  iufeo- 
tion.  Tlie  union  between  tlio  mide  and  female  is  very  firm,  so  firm, 
indee<l,  that  iu  attempting  to  jmll  the  male  away  its  ])ody  will  U^nr 
before  se,.  ration  takes  ]>laco.     The  uniou  lasts  several  days. 

Under  favorable  conditions,  to  which  l>elongs  a  certain  degree  of 
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temperature,  tho  ova  develop  ontsido  of  tlie  body  into  rimbditis-like 
larvro  wliicb  become  eucIoHed  in  a  proteotiuK  envelope—  tLo  BoH'ttlknl 
encysted  stage.  These  **  encysted"  lan'ro  may  l>econie  dry  and, 
according  to  von  Schopf,  be  carried  about  in  the  dust  and  so  contami- 
nate the  f<Mjd  and  water.  When  they  have  reached  the  n[ii>or  jMirtiou 
iif  the  small  intestine  they  become  developed  into  mature  worma. 
Tlio  relatively  high  temjK'nitnro  of  the  atmo8j)hcro  in  iniiieB  and  tun- 
nels favors  the  evolution  of  the  aukylosttjmum.  A  temi)eraturo  Ik'Iow 
20"  or  ;iO"  C.  (77^-86*'  F. )  i-etarils  or  even  prevents  the  tloveU>|»iattut  of 
the  parasite.  The  free  larvvo  are  hatched  by  the  end  of  three  days 
iiUiX  in  nine  <lay8  the  "encysting"  sbige  is  complete.  The  IarvH>  s^ek 
the  surface  of  the  fecal  mass,  and  in  this  they  are  favored  by  the  soft- 
ouiug  and  dispersion  caused  l)y  rains. 

The  further  develojmient  of  the  encysto^l  larvio  takes  place  on  the 
mucoHJi  (if  the  upjier  portion  of  the  small  inti^stims  and  not,  as  in  the 
case  of  the  stnjngylus  tetracanthus  of  the  linrse,  in  the  submucous 
coat.  The  ova  apjH'ar  in  the  dejecticms  in  four  or  five  weeks  after 
the  ingestion  of  the  larvae 

According  to  Augelo  Duluni,  a  iHirtiou  of  intestine  tilled  with  a 
mass  of  mucus  containing  aukyl(»stoma  appears  at  tirst  sight  its  if 
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filled  with  f^H'al  matters.  Externally  the  gut  apiMsars  tolembly  thick 
and  of  a  wliitisli-gray  color,  so  that  one  may  often  recuignize  the  prea- 
ence  of  the  juirasttes  l>efr>re  o|>eniug  the  intestine.  (X^'asinnally, 
however^  the  worms  are  found  without  much  mucus,  and  tlien  tbo 
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gut  api>ears  thin  and  of  a  yellow  or  reddish-yellow  or  whitish  coloi 
The  coats  of  the  intestine  may  be  normal  or  thinned,  and  its  mucos 
is  not  always  altered.  In  many  cases,  however,  e8[>ecially  whei 
chronic  diarrhcea  has  existed,  there  is  a  fine  punctate  appearance  o 
the  mucosa.  These  points,  which  give  a  shaven-chin  ap{)earance  t 
the  mucous  membrane,  are  found  under  a  strong  lens  to  be  made  u] 
each  of  five  or  ten  fine  })unctures.  In  some  cases  the  number  c 
worms  is  so  great  as  to  be  a  direct  cause  of  sickness  and  death 
Leichteustern  has  remarked  that  the  number  of  ecchymoses  in  thi 
intestinal  mucous  membrane  is  greatest  during  an  early  period  o 
infection.  This  is  in  accordance  with  the  observed  fact  that  iutesti 
nal  hemorrhage  is  most  marked  and  anaemia  is  most  rapidly  progres- 
sive in  the  early  stages.  The  older  worms  are  less  active,  and  in 
cases  of  long  standing,  furthermore,  the  host  is  very  ansemic  and  the 
ecchymotic  points  are  paler  and  less  readily  noticed. 

W.  Griesiuger  says  that  the  bodies  of  those  who  have  suffered 
with  a  high  degree  of  chlorosis  show  the  presence  of  cedematous 
infiltrations  in  various  parts,  relaxed  pale  muscles,  and  general 
auicmia,  especially  of  the  brain,  the  lungs,  and  the  gastric  and  in- 
testinal mucous  membrane.  The  heart  is  usually,  though  not  al- 
ways, enlarged,  the  left  heart  often  being  both  hyiJertrophied  and 
dilated;  the  myocardium,  especially  its  inner  portion,  is  very  |>ale; 
the  endocardium  is  often  thickened  and  dull  in  appearance,  and 
the  valves  pjirtioi]>ate  in  the  change.  The  veins  are  usually  empty, 
but  in  tlio  heart  iiro  found  small,  soft,  brownish  coagula;  often,  bow- 
over,  tlie  lie;irt  nud  lar^^e  vesst^ls  contain  a  watery  light-red  fluid  con- 
taining u  few  lai^;<»  palo  1)Io<k1  corpuscles.  The  spleen  and  kidneys 
aro  very  often  lardaceous  and  waxy,  ov  the  spleen  and  still  more  fre- 
<|uently  the  liver  ]neseijt  a  certain  degree  of  utro])hy.  The  following 
case,  ou(i  of  the  last  observed  by  tfriesinger  in  Cairo  (April  17th, 
IH.VJ),  is  interesting: 

The  snbject  was  a  rather  stout  youjig  man,  about  20  years  of 
a^e,  a  soldier.  The  cause  of  death  was  i-ejjorted  to  have  been  diar- 
rlnca.  At  the  autopsy  all  the  organs,  es])eciully  the  brain  and  lungs, 
\vei'(^  in  a  high  decree  ana'inic  and  tli(^  latter  were  (edematous.  The 
left  ventricle  was  dilated  with  thickened  walls,  and  the  entire  heart 
muscle,  lint  especially  the  inner  strata,  was  very  pale  and  in  part 
fatty  dej^^enerated ;  the  valves  were  normal;  some  soft  coagula  were 
found  in  tht^  heart.  In  the  peritrineal  cavity  was  a  small  amount  of 
an  oily  exudation.  Th<»  liver  was  alxiut  half  its  normal  size,  tbibby, 
H^^ht  brown,  and  bloodless;  tlie  bile  was  abni»daut  and  of  a  dark- 
brown  color;  soni(*  tibrinons  coagula  were  found  in  the  portiil  vein. 
Th(^  s[)leen  was  small,  tiiin,  an(l  ana'nii(\  The  kidneys  were  i)ale, 
hard,  ami  lardaceous ;  the  bhuhler  was  tilled  with  clear  watery  urine. 
The  gastric  and  intestinal  jnucosa  was   aniomic   through  its  whole 
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extent;  the  ccilou  contained  formed  fecal  matters  with  miu'li  hlo^nl; 
tliH  iIuciJhiiuiii,  the  entire  jejunum,  and  the  iifiper  half  ttf  the  ilnum 
were  tille*!  with  fresh,  red,  only  [mrtially  cfwi^tulated  bltK;d.  Thuu- 
Hands  of  uukyloHtonia  were  attached  to  the  uiueoUH  niendtraue  of  the 
Hinall  inteKtiue,  each  one  with  an  ecchyniosis.  resembling  tliat  from 
the  bite  of  a  If^ech,  surnmudiug  its  jMiint  of  attaehnient. 

The  sijmpioins  indicative  of  the  presence  of  ankylostonia  vary 
according  to  the  stage  of  the  disejise,  and  also  according  to  the  con- 
Btitutiou,  the  age,  and  the  sex  of  the  person  infested.  Apart  from  the 
presence  of  ova  in  the  dejecta  there  are  no  pathognomonic  signs  of 
the  intestinal  trouble.  Leiclitenstem  says  that  in  addition  to  the 
anaemic  symptoms,  the  sufferers  com]>lain  of  a  poor  ap]>etite  and  of 
an  unpleasant  sensation  of  pressure  and  fuLiesB,  selilom  pain,  in  the 
epigastrium,  and  they  fre«|Uently  have  diarrhoea.  These  symptoms 
arc  often  nottul  at  the  i^eginnLng  of  the  trouble.  In  some  cjum^s  in- 
tense colic,  resisttiut  to  even  large  dose«  of  morphine,  is  iiresent.  Con- 
sti[Mitiou  is  a  common  Mymptom  later,  but  diarrhu'a  with  blfMnly  and 
slimy  discharges  is  infre^pient-  Lt^ichtenstem  c<mstantly  found  Char- 
cot-Kobin's  crystals  in  the  fa*ces.  As  remarked  al)ove,  intestinal  hem- 
orrhage is  seen  most  fre<|uently  in  early  staK^B.  According  to  Lute's 
exirt!rieuce  in  Brazil  hemorrhage  occurs  with  tolerable  fnM|Uenc\  in 
old  chronic  casea,  but  the  attacks  occur  at  rather  h^ng  iutenals. 
£uroi)eau  observers,  however,  have  noted  hemorrhage  aw  of  rare 
occurrence.  Since  the  bleeding  prootV'ds  fr<»m  tl»e  bites  of  the  para- 
sites, the  blood  has  to  pass  through  the  greater  part  of  the  intestine, 
and  thei^fore,  unless  very  great  in  amount  and  very  rapidly  iKDured 
out,  will  be  much  altered  before  l>eing  passed  from  the  bowel. 

AnflDmia  is  a  very  characteristic  symptom  of  aukyhi8tt>ma  inva- 
sion. Under  the  name,  **  Egyptian  chlorosis,"  Griesinger  descriltes 
the  condition  very  well.  **Tho  symptoms  of  this  diseaae."  he  wiys, 
"are  simply  those  of  amemia.  The  milder  cases  are  charact<^*ri/eii 
by  a  genenil  pallor  of  the  skin  and  mucous  membranes,  a  murmur  in 
the  jugular  vein,  a  teutlency  to  palpitation  and  habitually  rapid 
pulse,  and  fatigue  after  slight  exertiim.  The  ]mtients  are  usually  not 
erojK'iated,  often  indeed  rather  fat  and  presenting  a  bhmti'd  ap]H>ar- 
ance.  Slight  tligeative  disturbances  are  as  commtm  aa  in  true  chlo- 
rosis. In  more  advanced  cases  the  patients  usually  emaciate  and 
suffer  from  u'dema  of  the  lower  extremities  and  of  tlie  eyelids.  The 
skin  l»ecomes  of  »  dirty  pale-yellow  or  greenish-white  color,  wrinkle<|, 
loose,  dry,  scaly,  and  cool.  The  conjunctiva  is  bluish-white,  the  lips 
are  deadly  pale,  and  the  mucous  membranes  everywhere  are  ftalliiL 
There  is  greiit  wejikm^ss.  wandering  pains  are  felt  in  the  extremities, 
and  the  intensity  of  the  cardiac  impulse  is  such  aH  we  have  never 
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Been  the  like.  The  pulse  is  very  frequent  and  small,  a  blowing  sound 
can  be  heard  in  all  the  larger  arteries,  and  in  the  veins  of  tho  neck  are 
a  loud  murmur  and  a  very  perceptible  thrill.  The  patients  often 
su£fer  with  vertigo,  frontal  and  temporal  headache,  and  tinnitus 
aurium.  The  breathing  is  rapid  and  dyspnoea  occurs  on  slight  exer- 
tion. The  urine  is  abundant  and  pale ;  it  seldom  contains  albumin. 
The  appetite  is  often  wonderfully  good,  but  sometimes  there  is  some 
gastric  disturbance  with  coated  tongue;  the  liver  is  reduced  in  size." 
Patients  in  this  condition  of  chlorotic  marasmus  may  live  with  care 
for  a  long  time,  but  acute  intercurrent  diseases  are  a  source  of  great 
danger.  The  symptoms  observed  by  Wucherer,  Lutz,  and  others 
were  very  similar.  Leichtenstem  counted  the  red  blood  corpuscles 
and  found  1,843,000  to  the  cubic  centimetre;  two  months  later,  after 
the  removal  of  the  parasites,  the  number  had  increased  to  4,862,000. 
In  another  case  he  noted  an  increase,  after  a  cure  had  been  obtained, 
from  1.875,000  t»  4,900,000. 

As  the  worms  are  seldom  passed  spontaneously,  the  diagnosis  of 
infection  rests  upon  the  presence  of  the  ova  in  the  stools.  In  doubt- 
ful cases  a  tentative  dose  of  extract  of  male  fern  (5  gm.  in  gelatin 
capsule  or  keratin  ijills)  may  be  given  with  the  result  of  causing  the 
dislodgment  of  some  of  the  worms.  Doliarin  has  been  used  bj 
liiiumler  as  a  diagnostic  measure,  in  doses  of  4  gm.  (1  drachm) 
three  times  a  day ;  it  is  a  much  safer  remedy  than  male  fern.  Men- 
thol, in  four  doses  of  2  gm.  each,  has  been  used  with  success  for 
this  purpose  by  Soiisiuo. 

TIu5  <lis(r()very  of  ova  in  tlie  fa3ces  not  only  renders  the  diagnosis 
coi'taiii,  but  from  tlieir  number  one  may  form  an  estimate  of  the  num- 
ber of  fiMUiiU^  worms  iu  tho  iiitestiue.  According  to  Leichtenstem  it 
is  better  to  select  formed  fjeces  for  tho  examinatiou,  and  it  i«  an  error 
to  iissuiiie  tlijit  tho  e^gs  are  more  numerous  in  the  mucous  slireils. 
TIk?  fecal  masses  are  mixed  together  and  then  4  gm.  weighed  out  ami 
mixed  witii  lOO-loO  e.c.  water.  A  droj)  of  this  mixture  is  examined 
under  the  microscope  aud  the  number  of  eggs  coimted.  This  is 
re]teate(l  seveial  times,  the  mixture  being  constantly  stiri'ed  so  that 
the  ovu  shall  be  evenly  distributed  thnmglumt,  and  then  a  couiput'i- 
tioii  is  mad(^  of  the  number  of  eggs  iu  the  tobil  amount  of  fa»ces 
jtassed.     The  formuhi  for  estimating  tlie  number  of  female  worms 

from  the  number  of  ova  is:   .r  —  -p,  in  which  a  =  the  number  of  eirus 

in  1  gm.  of  f;eces,  and  .r  —  tlie  jirobable  number  of  females  iu  the 
intestine.  Thus,  if  we  have  frmnd  the  number  of  ova  in  1  frni.  of 
ffeces  to  bo  loJI^O.  the  number  of   female  w^orms  will  be  approxi- 

mately  -.„ — ~  oZZ. 
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Paihofjencmfi  of  the  Anrmua. — There  would  appear  rr  ^>riV)n  to  be 
no  question  *is  to  the  mode  of  origin  of  the  aneoiuia  in  aukyloHtoniiiMis. 
The  iMiriiHite  is  a  Mo<xl-Hucker.  and  its  injurious  eflfectn  are  naturally 
the  result  of  the  abstntction  of  blcKxl.  But  it  may  1:m3  objected  that 
the  anemia  often  existn  when  the  numl>er  of  Vorms  is  too  small  to 
arcount  for  a  Huttioieut  Iohh  of  blood;  afi^ain,  that  the  anaemia  may  be 
due  to  imlmonary  or  cardiac  complicatiouH  and  persist  after  a  spon- 
tjLueouH  t*ure  of  the  aukyloKtomi^iHiH.  In  answer  to  this  it  luis  l>een 
said  that  the  bitten  points  may  continue  to  bleed  after  the  worm  has 
had  itH  fill,  and  also  that  the  digestive  disturlMLuces  caused  by  the 
I»resence  of  the  parasite  may  contribute  to  the  imi)overisbment  of  the 
bloo<l.  We  tiud  auiumia  nltm  in  those  iufesti^l  with  bothriocojihalus, 
althoiij^h  the  latter  al>stracts  no  blood.  In  this  case  the  alteration  in 
the  blood  is  atti'ibuted  to  the  iR*tiou  of  aleucomaiue  elabi:>rate<l  in  the 
Iiresence  of  the  bothriocephalus,  and  it  is  possible  that  a  similar 
cause  may  be  a<.>tive  in  tlie  anaemia  of  ankylostomiasis.  In  tliis  c<in- 
nection  it  is  luterestin^;  to  note  an  obsenation  of  Dubiui  that  there 
is  a  peculiar  tHlor  attached  to  ankylostoma.  It  is  ]Kissible  that  this 
wlor^if  it  exists,  for  Dubini  is  abnost  alone  in  his  mention  of  it — may 
l)e  due  to  the  presence  of  some  leucomaTue  or  product  of  decomiwisi- 
tion.  Leichtenstorn  found  the  iKxlies  of  the  worms  which  he  gxjuu- 
iuetl  filled  with  red  bhxxl  coriiuscles  closely  ])acked  together.  He 
l>elieves,  with  Gnutsi,  that  the  ]>arasites  live  n]>on  the  plasma  and 
that  they  are  exceedingly  wasteful  feeders,  abstracting  much  more 
blood  than  they  need  for  tht^ir  support.  J.  Ernst  holds  that  the 
auiemia  cannot  1)e  a  result  of  intestinal  indigestion,  for  were  it  so  the 
]Hitients  would  emainate;  whereas  it  is  well  known  tliat  tliey  often 
remaiu  fat. 

(tt'tHjnifihifdl  I>ii<tHhnfitm.  — Ankylostomiasis  is  a  widely  dia- 
trilmted  affection,  having  l»een  uote<l  l>y  various  olwervers  in  nuwit 
of  the  countries  of  Europe,  in  Africa,  Asia,  Australia,  Soiith 
America,  and  the  Southern  United  Stiitos. 

Pm/ihijhxiff.—Tho  cjuestion  of  exi^ense  is  one  that  interferes  with 
the  carrying  out  of  the  most  j>erfect  prophylactic  measures.  It 
would,  for  exam]>le,  be  an  ideal  measure  if  all  newly  eni;af;ed  work- 
men wore  examined  for  ankylostoma  with  a  view  to  the  oxcluKirm  of 
all  who  mi^dit  bit  infected.  The  discharges  of  the  men  shiaiM  \m 
re^'ul.'irly  treated  with  a  two-  tothree-jter-cent.  carlM)lic-«cid  solution^ 
pruferably  with  the  addition  of  sul]>lii]ricacid,  wbirh  greatly  incri»nK*»s 
its  etl'ect.  The  i>eople  should  lie  miuie  tf>  attend  strictly  to  personal 
cleanliness  and  should  U*  ^iveu  tlie  op|»ortunlty  of  frequent  loathing. 
Their  foiid  shonld  Iw  well  cooked  and  the  water-supply  should  also 
receive  attention. 
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Filaria  Sanguinis  Hominls,  Lewis. 

SyutinymB:  Filariii  AVucliereri,  da  SilvH  Lima;  Filaria  Bauornfti, 

Cobbold;    Filaria  Mansoui;   Tricliiun  cystica,  Salisbury;    Triciiiun 

Banf.p]]iiiH  lumiiiuH  uocturna,  MauHoii. 

Tliin  pantsite  wils  tirMt  seeu  by  Domarquay,  iu  lSf)3,  iu  tlie  fluid 

fn>ni  a  f?alact<xiele.     It  wtm  diKcovered  again  by  Wuclierer  iu  IHW. 

In  186H  Salisbury  fuuud  the  e^^gs  iu  the  urine.     Dr.  T.  K.  Lewi.s 

found  the  pantsite  in  the  bUnxl  in  1872. 
In  January,  1878,  Dr.  Patrick  Mausciu 
wrote  to  CnbU>ld  that  ]ie  ha^i  found  the 
larvw  of  tilaria  sangumis  in  tlio  stomach 
of  a  female  u)os<{uito.  After  the  mos- 
quito has  gorged  itself  with  blood  it 
repairs  to  stagnant  water  for  the  purjHWo 
of  digesting  the  blood  and  of  de]M^>sit- 
iug  its  eggs.  During  the  four  or  five 
days  thus  consumoil,  the  larvie  undergo 
oliimges,  escape  into  the  water  and  are 
subse^juontly  taken  into  the  human  body 
with  drinkiug-water. 

There  arc  several  varieties  of  filaria 
found  iu  the  bloml  of  man.  Among 
thoui  are: 

1.  Filafui  sanguinU  hmnitus  twcitn^ 
un,  a  white,  oi>aline,  luiir-like  worm 
tattering  toward  the  ends,  which  arw 
blunt.  The  male  is  HH  mm.  long,  0.40 
mm.  in  thickness;  the  mouth  is  unpro- 
vidc<l  with  i>apilliv,  bnt  there  are  f<»nr 
]>airs  of  i>re-anjd  and  four  of  ]>oflt-au&i 
papiihe;  there  are  two  unequal  spicnia. 
The  female  is  l^ii  mm.  long.  The  o%-a 
are  38  X  14/i. 

2.  Filaria  samjnhnH  homxmn  dwmn, 
or  Filttrln  wimjntinM  hoiuittis,  tvrr.  nutjnr. 

Only  embryos  of  this  variety  are  known ;  they  are  distiiiguishe<1  by 
the  |»rrsence  of  gnmulations  in  tln^  Ixnly  »ixis.  They  w*»n»  found  in 
the  blot>d  i»f  negr<tes  from  tin*  (N»ut;*>  by  Mansou,  but  were  present 
only  during  the  daytime. 

;1.   Ftfnrtn   sftufjtthiiH   hmtltiis,   rtir.  mlmtr.     This  is  a  very  small 
variety,  the  embryos  being  only  0.2  mm.  long. 


Fro.  W. —Filaria  SauKulDla  HoTninU. 
1,  PoatBrlofPxtrtMiiity  ;3,  iiteniBand 
a  aectlon  of  the  tntmUno;  3,  lifml 
«fid;  4.  f!enlral  nervous  apiioriitus; 
5.  tbetjkll  irutl.  Mttf,  month;  I',  Id- 
tmUnc:  .V.  aoiu.    (AftiTllOKii'hl).  > 
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Czemy  found  a  living  female  iilaria  iu  tlie  ovarv  of  a  woumu  from 
Bio  de  Janeiro.  It  had  the  a{>|)eArance  of  a  tliiu  tbrea<l,  7  em.  in 
Ihii^Ii.  The  width  iif  tho  ImmIv  iu  the  fentr»\  where 
wiw  the  utcrtiH  tillod  with  ova,  wiih  0,170  mm.  The 
iutt*Htiual  cHiial  wiih  coilod  nnmiid  tlie  vagina  aud  nte- 
rine  tnbes.  The  vagina  w^ih  u  Lmg  tii)»e  coiling  twice 
on  itself  l^efore  reiU'hiug  the  xit*TUs;  the  latter  waw 
divided  iu  its  course  iut4>two  imrts;  the  uterine  tubes 
were  united  Uy  the  ovarieH  3  lum.  frt»ni  the  |Mwterior 
end  of  the  worm.  The  details  of  the  anatomy  are 
showu  in  Figs.  30  and  31^  sltowiug  an  iiuimi»regiiat«Hl 
female. 

The  tail  of  the  male  worm  is  sharply  curved,  and 
is  providetl  with  two  sjucnla  of  nne<|ual  lengtli.  not 
projecting  but  retruot^^d  just  within  the  cUmuvi.  The 
male  is  rolorh^s,  but  the  females  are  of  a  tliNtinct 
brownish  hue  (MiUisou.  lintinh  MviUcal  Joanml, 
April  2lKt,  1W1)4). 

A  curious  fact  conceruing  the  parasites  is  that 
olwcrved  by  Mauson  of  "  filarial  pericslicity,"  that  is 
to  say.  that  the  lan'm  can  1k«  found 
in  the  blo»xl  only  aft4'r  suudowii. 
Manson's  experiments  showed  that 
this  was  not  di'pemleut  U|Mm  ti^m- 
l)erature,  atuu»spheric  pressure,  the 
earth*8  mjigu(>tismv  or  alvsenci)  of 
light.  "It  has  l>een  pretty  conclu- 
sively demoustnit(»d."  he  wrute, 
**  tliat  the  immediate  cnuao  of  filarial  periodicity  is 
dependent  not  on  meteorohigical  conditions  resulting 
from  the  daily  revolution  of  the  earth,  but  nu  tho 
habits  this  great  fact  im])n^sMt>s  on  tlie  human  WkIv.*' 
This  fact  was  iiUo  noted  by  AVykeham  M^ers  ii»  For- 
mosa and  HU'phen  Mackenzie  in  England.  The  hit- 
ter showed  that  this  phenomemm  was  reverse*!  in  tli*' 
cjise  i>f  day  sleepers,  seenjing  thus  iA>  coullnn  tin* 
theory  of  J.  Mortimer  (Sranville  that  it  was  de|>en- 
dent  uism  certaiu  conditiona  of  the  eirculati<m  and 
9        of  the  chyle  flow  during  sleep. 

g  (rrtftfi-nj/hityil    Dijftriftnfion.~¥\\nrin»w    is    a    di»- 

i  tinctly  tropical  afi'«»<'tion,  its  limits  lieing  30  north 
7  Hiiil  south  latitude.  It  is  found  with  great  fn*<|nency 
(■*        in  liraxil  and  many  of  tho  Wi^t  In<lia  Islauils,  t«>  a 
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lesser  degree  in  Mexico  and  the  west  ctwist  of  South  AmericA,  and 
but  seldom  in  the  Southern  United  Stut«s.  It  occui*s  in  the  S«}uth 
Sph  Isbiiiils,  JapiLU,  part  of  Australia,  a  lar^<^  portion  of  China  and 
Iiidia,  nud  in  Egypt  (He*?  chart,  opposite  pa^jo  fUVi).  At  th«  Kohih 
Tnti^rnntioual  CougresH  Dr.  Font  y  Tome  rei>ortod  thut  he  hiul  found 
the  worm  in  Spain. 


The  Relation  of  Certain  Endemic  Diseases  to  Filariasis, 

Efephaufinsis  at'obutn  prevails  in  countries  in  which  filaria  suu- 
Kuiuis  hominis  is  found,  and  is  l>olieved  by  MauHon  and  others  to  l»e 
cHUsotl  by  the  ])ara8ite.  Mausou  says  :  "  I  lulniit  the  possibility  that 
this  |)anisite  may  not  Iki  tlu^  only  and  univerwil  c^iusc,  antl  that  the 
endemic  oleidiautiji^ifl  of  the  South  Seji  Islands  may  l>o  the  reNult  <if 
lymphatic  diseiuso  indiictMl  by  soino  imtholoi^ical  li^ent  otlirr  tlum  the 
tihiria.  I  do  not  think  so;  but  the  posmbility  of  thin  njust  In* 
mlmittcMl."  Ho  cxjimimHl  K])ec;imeus  of  ni^ht-blotMl  from  eiKhty- 
eiyht  C-rndun  Chinese  and  found  filariiein  twenty -one;  of  these  speei- 
mt'us  fonri4^(Mi  C4iniQ  from  ]intiiHits  with  elephantiasis,  and  <»n1y  ime 
of  them  showed  filariio.  "ElephautiJisis,"  he  says,  **is  causetl  by 
the  infarction  by  filarijil  product  of  the  lymi>hatic  glands  counectt'd 
with  tlie  dise.'Lsed  areas.  To  give  rise  to  the  infarction,  the  i>arent 
filaris^  must  lie  on  the  distid  side  of  the  glantls.  Li  this  ])ositiou  it 
is  imponsible  for  the  young  filariio  to  pans  the  blocked  glands  jind  K<"*t 
iut<i  the  general  circuhitiou.  Therefore  the  ]»ersou  leiLst  likely,  in  a 
filarial  district,  to  have  tihirito  iu  his  blood  is  one  wlio  is  the  subject 
of  elephantiJisis.  .  .  ,  The  fihiria,  by  the  very  fact  thatitlnis  given 
ris<>  to  elephantiasis,  insures  the  absence  of  its  ]jrogeny  from  the 
circulation"  {Britinh  M^'luiiljnunnd^  June  2d,  1894). 

If  we  do  not  accept  the  iiarasitic  theory  in  explanation  of  elephan- 
tiasis arabum,  then  we  are  forced  to  the  conclusion  that  there  are  in 
the  tropics  two  forms  (if  this  disease,  affecting  the  same  itarts  of  the 
Uxly,  found  iu  the  same  districts,  antl  characteri/od  by  the  sjime  sort 
of  fever,  inflammation  of  the  lymphati(*s,  and  skin  h^ions;  that  there 
Are,  in  fact,  two  diseaMes  identical  in  every  respetrt  save  only  that 
they  diflfer  in  their  wwsjitiou.  This  supjKwition  is  k<»  unlikely  thut 
few  will  on  reflection  maintain  it. 

Lymph  Srnthnu, — The  characteristic  feature  of  this  affection  is 
the  presem'e  of  vesicles  and  dibit***!  lymphatics  which  discharge  ooa»{- 
nlable  lyraY>h.  These  lymph  varices  vary  greatly  in  numlM»r  aiul 
size,  and  the  amount  of  fluitl  discharged  varies  correspondingly  from 
a  dnudim  or  two  to  as  much  iis  tifty  ounci's.  The  Huid  varies  iu 
color  also,  beiug  iu  some  eases  clear  and  straw-colored,  iu  otbdrs 
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milkv  white,  Aaliuon-colorecl,  or  blood-reel ;  ii  nuiguhit^'H  rnpidly  ami 
BpoutADeousIy.  Under  the  micruN0O|)e  the  Hediueut  it<  neeu  tf)  cou- 
taiu  an  altanduui'o  of  blood  aud  Iviiipb  corpUHcleH,  aud  iu  five  chshh 
out  of  six  a  careful  search  will  reveal  tuauv  active  euibrvo  tilariiT^. 
Afl  a  rule,  the  iuguiual  aud  femoral  glauds  are  much  eulargnl,  suft, 
and  doughy,  and  if  a  hollow  needle  is  intrtxluewl  lymph  escapes  iu 
large  quautities.  A  uoUible  fwiture  of  lyuipli  scrotuin  is  the  fnnpieut 
occurrence  of  au  erysipelatoid  iollammatiou  of  the  quirts,  ae<'nni]Minied 
by  **  e.Iephaut<iid  fever"  (Fayrer).  This  fever  is  ushered  iu  with  a 
severe  ehill,  aiul  ends  after  a  day  or  two  with  sweating.  Wry  often 
a1>soess  forms  iu  the  affectfnl  tissues. 

Lymfih  Tr/Zra.  -  Uuder  tins  title  Biilz  rej>4>rt<sl  the  ntso  of  a  girl 
who  hail  two  tumors  the  size  of  a  man's  fist  on  th»»  vulva.  Th»^se 
were  punctured  and  a  litre  of  milky  iluid,  coutainiug  tihiria  embryos, 
was  withdrawn. 

(Jhyluriti. — This  affee^tiou,  found  almost  entirely  in  the  tropii's, 
can  be  jkositively  attibutt^d  to  filariosis.  Dilated  lymph  ves.M4>]s  are 
foutid  sometimes  iu  the  kidney  alongside  the  tubules,  aud  the\-  give 
ufj  thtiir  containtxl  fluid  either  by  rupture  or  through  diafMHlesis.  In 
other  caseA  it  is  uncertain  whether  the  chyle  V)ecome«  mixe<l  with  the 
urine  in  the  kidneys  or  in  some  portion  of  the  urinary  tract  b»»low. 

II«fiiiaf(nh yhirla, — In  some  cases  of  chyliuia  reil  ciuigula  are 
found.  Manson  says,  iu  explamition  of  this  red  color,  that  the  devel- 
opment of  the  lymph  gnwlmdly  mlvances  uutil  in  the  th<»nwic  duct 
the  fluid  has  many  of  the  chanu'ters  of  blood  and  contiins  nnl  and 
disk-shaptnl  corpustrles.  If  the  lymph  is  obstructeil  in  its  flow 
towarels  the  bl<»d-vascular  system,  there  is  still  no  reason  why  ita 
normal  development  should  not  continue.  The  lymph  in  chyluria 
and  iu  lymph  scrotum  is  therefore  often  of  a  reddish  hue^  if  it  has 
lain  for  some  time  in  the  lymphatics  of  the  part  and  luvs  cnutiniu>tl  to 
develop. 

Astitcn, — F.  Winckel  found  a  buttermilk-like  fluid  in  a  caMi>  of 
ascites  in  a  woman  who  hml  live*l  uine  years  in  Surinam.  In  the 
fluid  M'as  fimnd  also  an  enormous  numl>er  of  small  thread-like  worms 
having  a  very  jictive,  ser|H*ntine  movement.  Th«»  fluiil  rejuvuniulated 
in  gnater  amount  and  wjis  again  taken  away.  Koon  after  this  the 
]ijitient  died  (Ih'utM-hf-H  Arrhir^fih'  kiinutrhe  -Vc</lW«,  p.  ^OIl,  1^70). 

Fihrrial  lifnnophfms. — A  case  was  re|>ortetI  by  Tamnne.  of  Naga- 
saki, iu  which  filarimwere  found  iubloo*!  coughetl  up  from  the  lungs. 

The  parasites  may  escajie  from  the  licHly  in  the  urine  or  in  the 
ffeces  {d'utrrhmi  chtjlotta),  through  bursting  of  tht*  skin  in  lymph 
scrotum,  suppuration  and  o|KMiing  of  the  lymphatic  glands,  orthnuigh 
hemorrhages,  as  iu  the  case  of  ha*mo]jt>sis  oliserved  by  Vaiuaue, 
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Trichina  Spiralis  (Kirltard  Owen,  18;i5). 

H'mionctd  Note. — The  micro8co]>ic  nematode,  TricLinfi  HpiraliR. 
wftH  (liHcovei-ed  hy  Paget,  rt-ssiHt**!!  \ty  Robort  Brown,  iu  lH;i'>,  but  was 
tirst  aiTurately  cleKcrilx^d  l>y  Hii'liitnl  (Jweii  a  little  l»t*>r.  Itwii8  tlieu 
for  a  t|»iartt*r  of  a  trontiiry  Mtiitlied  uh  ii  lu^re  curiosity,  ami  itn  tru*' 
8igiiiticaiu'R  wjih  not  apjireoiate^l  until  IHVA),  when  F.  A.  /«nik«r  ni 
tlie  importaut  discovery  that  this  iuvisible  giiest  was  able  to  coiui>a88 
the  death  of  its  host. 

The  following  are  thp  coutlusions  of  Cobbold  couceruiut^  the  hi?<- 
tory  of  triehinosis  and  the  part  plnyod  in  it  by  variouH  iuvoHtigators : 

1.  Mr.  Pjiget  firfit  artnully  detenniued  the  exifttence  of  the  euU>- 
zoon  whieli  was  HnliHripieutly  more  cnnii)letely  described  by  ProfenKor 
Owen.  Mr.  Pjiget  wan  assiftted  in  the  discovery  by  the  eelebrated^^ 
botanist  Koliert  Browu,  who  lent  his  microscope  for  the  pnrposo  w^H 
examination. 

2.  Professor  Owen  first  scientificaUy  descril^ed  an*!  named  the 
ttesh-worm  (trichiua  H]>iralis)  in  the  ])iiblislied  tnuisactiona  of  a 
learned  8«H'iety.  He  tirst  fully  inter]>reteil  the  trne  uematoid  naturo 
of  the  imrasite. 

3.  Mr.  Wormald  had,  "more  than  once,"  previously  noticed  the 
charivcteristic  8|>ecks  "in  subjects  dissectetl  at  St.  Bartholomew's 
Hospitjd.''  He  trausmitte*!  the  individual  specimens  wjiich  enabled 
Owen  to  draw  up  his  vahialile  pajjer. 

4.  Mr.  Hiltnn  was  the  tiist  tn  suji^est  the  panusitic  and  unininl 
nature  of  the  specks  obsen'ed  in  human  muscle.  Hf»  anticipatrsl 
Wtirmald  in  his  observation  on  the  ** gritty"  particles  in  <]issecting- 
rrwun  Hubjects,  and  doscrilnul  thebodiesas  "prolmblydep<^ndiugupon 
th»*  f*)rmati<m  of  vt^ry  smidl  cysticerci.*' 

5.  According  to  Dr.  Hodgkin  tlu»  first  observation  f)f  these  little 
bulies  wjts  made  in  1H2H  by  Mr.  H.  Peaci>k.  The  latter  mad<*  a 
dried  prcparation  of  the  steruo-hyuideiis  muscle  tfi  display  the 
s|K4*k8.  That  |>reparatiuu  is  the  oldest  in  existence  and  may  l>e  8«M-n 
in  (tny's  Museum. 

(».  Henle,  Diesiug,  Kuchenmeiater,  Davaiue,  Tbudichum,  and 
Aitken  have  jMuntt^d  U^  a  notice  by  Tiedemanu  as  prol»ably,  or  luissi- 
bly,  indicating  a  prior  ol)si*rvation  of  the  8|)eeks.  Leuckart  n'-ji^tn 
tiie  evidence'.  Pagenstecher  apiH'ars  to  l»e  in  doubt  oh  ti»  tlie  nature 
of  the  l>Oilie8  iu  (piestion.  I  have  long  entertainetl.  and  still  enter- 
tain the  perHuasion,  that  the  pjissage  in  qupstiou  gave  a  rrtugh  and 
imperfect  description  i>f  the  now  familiarly  known  cidcififMl  trichiua 
ca|>suletf. 
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7.  Herbst  was  the  first  to  rear  muscle  flesh-worms  or  eucapsuled 
trichiniP  in  uuIiuhIh  by  ex[)eriment  (1850) ;  and  Virchow  was  prolv 
ably  the  tirnt  to  rear  antl  recognize  sexually  mature  intestinal  tricbiiue 
by  experimenting  uix>n  a  dog  {Deutsche  KUmk,  18^51*,  p.  430). 

8.  Leuckai-t  was  the  tirst  to  offer  a  full,  complete,  and  correct  solu- 
tion of  the  principjil  questions  relating  to  the  source  and  mode  of 
genesis  of  the  liesh-worm  118(K)).  He  disproved  the  erroneous  views 
of  Knchenmeister. 

9.  Zenker  (>i>ene<l  up  a  new  epwh  in  the  history  of  trichinal  discov- 
eries. He  first  observed  the  young  in  the  act  of  migration,  and  was 
the  first  to  demonstrate  that  tlie^e  parasites  were  capable  of  giving 
rise  to  a  violent  disease  in  the  human  Iwxly. 

The  discoveries  made  by  Virchow,  I^enckart.  and  Zenker  are  thus 
Bummarizeil  by  the  latter  in  an  articie  in  the  Dtittsches  Archiv  Jwr 
IcUn'tKche  Mcd'iiiHy  I.,  18(if»: 

1.  lilan  becomes  infected  witli  trichinae  from  the  use  of  trichinous 
pork  (Zenker). 

2.  These  trichiute  develop  in  the  intestines  of  dogs  and  oats  (Tir- 
chow),  as  well  as  in  the  intestines  of  man  iZenkerK  to  sexmiUy  mature 
worms. 

3.  The  intestinal  tnchinro  attjiin  their  full  growth  by  the  end  of  a 
week  and  CAn  then  give  hirtli  to  living  young  (Leuckart). 

4.  The  young  brood  wanders  directly  from  the  intestine  of  the 
host  into  the  muscles  of  the  siime  (Zenker,  Virch<»w). 

5.  The  embryos  are  found  during  th^'ir  wanderings  in  the  mesen- 
teric glands,  |)eritoneal  i-avit^',  and  pericardium  (Virchow). 

6.  They  penetrate  tlie  primary  muscular  bun<lles  (Vin^how)  and 
cause  the  destruction  of  the  contractile  suljstance  (Zenker,  Virchow). 

7.  They  grow  to  fully  developed  muscle  tnchinA;  within  the  mos- 
cleK  (Zenker.  Virchow,  Ijeuckart). 

8.  In  man  these  processes  may  give  rise  to  a  febrile  disease  ac- 
com[tanied  by  severe  muscular  symptoms  (Zenker). 

0.  Men  (Zenker)  as  weU  as  animals  (Virchow)  may  die  as  a  result 
of  this  disease. 

10.  Cases  of  encapsulated  trichim«  in  man  are  to  be  r^arded  as 
cured  cases  of  trichinosis  (Zenker) . 

N'atcr.il  Hiotobt. 


The  Trivhina  ttpiralts  is  the  only  known  species  of  the  genus  Trich- 
ina, family  Trichinidfe.    The  necV  is  thinner  than  tlie  body,  heail 
unarmed,  mouth  Bimple,  anus  terminal,  hinder  end  obtusely  rouud«d; 
the  genitiil  o^teniug  of  tlie  male  is  terminal^  thai  of  tlie  female  is  in 
Vou  VUI.-8S 
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the  neok.  Tbecesre  no  i^iciila.  In  the  mataie^male  there  are  hook- 
shaped  iMkpillflB  at  the  hinder  end;  the  cloaca  haCi  the  appearance  of  a 
botsa  oopnlatrix.  In  the  female  the  ateros  and  ovary  are  simple. 
The  body  is  finely  annnlated.  The  middle  portion  of  the  intestine 
is  snrronnded  by.laxge  cells.  The  worm  is  Tiyiparoos.  The  male 
is  0.8  to  1.5.  mm..longf  the  female  from  1  to  8  mm. ;  the  embryo 
from  0.08  to  0.12  mm.    . 

The  mature  worm  inhabits  the  intestine  of  man  and  many  mam* 
mals;  seldom  o£  birds.  The  y oong  Jive  ia  the  muscular  tissoe  of  man 
and  animals;  vhen  about  0^6  mm.  in  length  they  coil  themselves  op 
ma  spiral  form, .become  encapsnlated,  and  then  grow  fnr&er  to  a 
length  of  abont  1  mm.  After  bdng  swallowed,  the  mnsde  trichiniB 
develop  in  from  fifty-foor  to  ninety  hoius  to  sexually  mature  worms, 
and  by  the  end.  of  five  days  living  embryos  may  be  found  in  the  intes- 
tine. By  the  end  of  the  first  week  the  intestinal  triohinn  are  faSy 
grown,  and  as  a  rule  they  die  by  the  end  of  ^ye  weeks.  The  fact  tiuit 
the  yonng  are  bom  aHve  explains  the  rapid  invasion  of  the  mnsdes, 
and  renders  an  intermediate  host  unnecessary.  According  to  Leuckar^ 
the  embryos  enter  the  musdes  and  attain  to  maturity  in  about  two 
weeks.  The  presence  of  the  worm,  probably  through  the  chemioal 
action  of  some  excretion,  causes  irritatiim  of  the  surzonnding  tissues. 

Leuokart,.  Pagenstecher,  and  others  are  of  the  opinion  that  tiie 
young  trioMosB  wander  through  the  body  along  tiie  connective^iasae 
ways.  They  have  been  found,  it  is  true,  in  the  blood-  and  lymph- 
vessels,  but  only  exceptionaUy.  Did  they  enter  the  muscles  by  way 
of  the  blood-v^sels  they  would  be  found  more  widely  and  more 
evenly  distributed,  and  not  preferably  in  the  diaphragm.  They  are 
also  too  large  to  admit  of  a  passage  through  the  capillaries. 

Leuckart  regularly  found  in  infected  animals,  at  the  end  of  the 
first  week,  numbers  of  embryos  free  in  the  abdominal  cavity ;  they 
doubtless  entered  through  the  openings  in  the  diaphragm,  which  are 
filled  only  with  loose  connective  tissue. 

EXPLANATION  OF  PULTE  IL 

Fio.  1.— Muscle  tricbioa  enclosed  in  a  fully  developed  cyst,  x  S40.  Cy,  Cyst;  Bp,  connectire- 
tissue  envelope;  Fk,  fat  globules.  Fia.  3.— The  same  removed  from  the  cyst,  x  400l  Oe, 
CEsopbagus;  ZAr,  cell  bodies;  L,  side  Hoes;  Ov,  ovary;  CAP,  chyle  duct  Fio.  8.— I^rtoC 
the  Ovary.  X  600.  Is  readily  distingutahed  from  the  testicle  by  the  varying  slae  of  tbs 
germ  cells.  Fio.  4.— Male  Inteettnal  Trichina,  x  100.  T,  Testicle:  d^,  eJacuUtory  duct; 
Zk,  cell  bodies.  Fio.  5.— Female  Intestinal  Trichina,  x  90.  Ov,  Ovary;  S^  embryos;  Od 
genital  opening  from  which  the  embryps  escape.  Fio.  6.— Free  Embryo.  X  400.  O,  UouUi: 
A^  anus.  Fio.  7.— Embryo,  about  three  days  after  having  entered  the  muscle  fibre.  MP, 
Normal  muscle flbre.  Fio.  6.— Muscle  trichina,  about  six  days  old,  in  the  greatly  swoUsi 
sarcolemma  sheath  traversed  by  capillary  vessels.  Cap.  Fia.  9.— Muscle  trichlDa,  four  weakt 
old,  enclosed  In  a  capsule,  Cy  A,  within  the  sarcolemma  sheath,  Sk ;  Bfc,  conii6ctive*tUSQ* 
capsule  In  process  of  active  growth ;  k,  nuclei ;  MF,  contents  of  the  saroolemmk  idieatb  ■* 
each  pole  of  the  capsule.  Fio.  10.— Muscle  trichina  with  calcified  capsule,  fie,  Vat  glotmltf> 
(After  original  drawings  by  C.  Claus.) 
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Cerfoutaine  (ArrfUvts  dc  Hiolotfif,  XIII.  |  tusHerta  that  a  umnl^r  uf 
the  females  pierce  the  intestinal  wall  and  eut^r  the  moBeutery,  and 
since  only  iinproj^nated  fenialeH  an*  fouud  iu  thf^  ine«(*ntory  he  belicrvea 
that  they  go  there  to  give  birth  to  the  young.  As  they  are  usually 
fimuil  in  the  lueHeuteric  glands  or  in  Peyer'H  patchos,  the  ditweiui- 
uutiou  of  the  embryos,  he  xnainttiinH,  would  naturally  take  place 
thiough  the  lympluitic  Hvatem. 

Pagenstecher  found  many  of  the  intestinal  follicles  filled  with  a 
mass  of  detritus  enclosing  from  three  or  four  up  to  ten  female 
triehimii  containing  ova  and  young.  The  conti^uts  of  the  follicle« 
could  easily  be  pressed  out  into  the  cavity  of  the  intestine. 

The  encysted  trichime  may  live  many  yeai-s  in  the  muscles.  ThuH 
oases  are  reported  in  which  the  iuf€»ction  occurre^l  in  all  probability 
from  seven  to  twenty  or  even  thirty  y*»iirs  b«»foro 
liWng  trichiu£e  were  fouud. 

Pathological  Anatomy. 

The  beat  description  which  we  have  of  the  poBt- 
mortem  findings  of  trichinosis  is  that  of  Cohuheim, 
bji.s*>d  u])Ou  seventeen  autopsies.  Tlie  numl»er  of 
worms  was  iu  pvery  case  enormous.  In  the  bixlies 
of  those  who  had  died  at  the  end  of  the  fourth  week 
m<T»t  of  the  parasites  were  found  iu  the  muscles  of 
the  tntuk  and  head;  iu  those  dwwl  in  the  sixth  or 
seventh  week  the  muscles  of  the  extremities  also 
were  fillud  with  the  cajiHules;  in  one  case,  in  the 
triceps  of  a  man  who  had  died  in  the  ninth  week, 
the  mass  of  encapsulated  worms  excee<1ed  that  of 
the  undeJitroyed  muscular  tissue.  Tlie  most  thickly 
eeted  were>  as  usual,  the  ilia])hragm.  tlit*  intcr- 
costals,  the  muscles  of  the  neck  and  e8|»ei^iidly  of 
"the  larynx,  and  the  eye  muscles.  The  numl>er  of 
intestinal  trichime,  in  cases  up  to  the  seventh  week 
of  the  disease,  was  also  very  great,  ever}-  drop  of 
int«*Htinal  mucus  contiiining  alxiut  a  dozen. 

The  inttJfti/ial  CQnol  in  the  older  cases  showed 
eWdences  of  catarrhal  processes.     The  meseoterio 
ghinds  were  greatly  swollen  and  presented  the  appearance  seen  in 
typhoid  fever.     There  was  no  i>eritonitis. 

The  color  of  the  muM'Us  varied  from  a  dear  grayish-red  to  a 
brownish-red.  From  the  end  of  the  fifth  week  were  found  longitudi- 
nally disposed  streaks,  from  0.5  to  2  mm.  in  length,  marking  the 


«le  Sbre  of  a  iml  klUed 
lA  Am.31%  after  ii»  tint 
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Uif*  trictilBa  hfta  bcao 
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degenerative  changes  in  tlie  mnsfular  tiflsue  cuusecl  bv  tlie  paraaiteA. 

Under  the  microsfope  the«e  Htreaks   are  seen  to  consist  of   ilark, 

nucleated,  granulai-  masses. 

In  the  rt^'pimfon/  onjans  evidences  of  bronchitis  were  found   in 

most  cases.     There  was  often  hypostatic  congestion,  sometimes  Terr 

marketl,  of  the  lungs.  In  seven  ca«e«  there 
was  infiltration  of  catarrhal  products  in  the 
alveoli,  and  occasionally  isolated  foci  of  he- 
patization were  found.  Cohnheiin  was  unable 
to  find  the  enilx)Iic  (metastatic)  infarcts  of  the 
lung  which  other  observers  have  alleged  to 
be  fre^iuent. 

The  other  organs  showed  no  pecitiiar 
changes  (Cohnheim,  in  Virchow'e  Archiv^ 
VoK  XXXVI). 

The  heart  muscle  is  almost  invariably 
sjtared,  only  a  few  crises  being  on  reconl  in 
which  two  or  three  worms  were  found  in  it. 

Sybiptoms. 

The  clinical  pictui-e  varies  according  to  the 
number  of  worms  which  have  l>een  taken  int<i 
the  IxkIv.     Tlie  gastro-intestinal  distnrbanoeti. 
npj>ear  usually  on  the  second  or  third  tlay 
^     .^    ,      ,  after  the  ingestion  of  the  infested  meat;  ther 

throuffh  the  muscle  of  a  rai   may  l>e  very  severe,  vomiting,  diarrhoea,  couc, 
!Ill'^i^  "^^Z '!!*'/*'r,!Ir;*   orthev  maV  be  scarcelv  noticeable.    The  nri- 

ssdlOdftyaartnrtbn  lam  feed-  "^        •  *  t   w  11  •• 

inff  with  trictiinous  ni»t.  marv  diarrhoea  is  often  follow€Hl  by  obstini 

'^^  ?T*'Tf  "^'''^*^"'  J^"  constipation, 
nuclei  &n  iDcreued  uui  rn-         MtiHvltH. — A  coustaut  Symptom  of  the  iai* 

feSin )  ^  "'"^     (Hrrtwig.  ^^  ^^^^^  -y  jjjjj^i  ^  ^^|]  ^  severe  casee,  is  a 

feeling  of  extreme  muscular  weaiiness,  such  as  is  felt  after  severe 
nnusual  exercise.     Thia  occurs  at  an  early  pericHl  before  the  enti 
of  the  parasites  into  the  muscles  can  have  taken  place,  and  unaally 
disjipiM»ars  after  a  few  days. 

Of  greater  im[»ortance  are  the  muscular  troubles,  eaosed  by  th« 
wandering  of  the  parasites,  which  come  on  between  the  tenth  aodj 
forty-second  days.  Tlie  muscles  are  stiff,  tender  on  pressure,  swol- 
len, and  of  a  wooden  hardness.  These  symptoms  are  mosterideot  in 
the  muscles  of  the  extremities,  especially  tlie  fiexore,  and  in  seversj 
cases  there  may  l>e  firm  contractions  of  the  flexor  muscles,  so  that  the 
knees  or  elbows  are  bent  to  a  right  or  oven  ticute  angle.     The  durt*- 
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tion  of  this  stiffness  vai'ieji;  i*arely,  iu  chiKlreu  luore  especially, 
improvement  may  set  in  by  the  end  of  the  first  vreek ;  one  case  is 
rep<.)rtetl  iu  which  the  knees  and  ellxjws  weiv  Htill  flextnl  at  the  »'nd  of 
sixteen  weeks.  Ocaisionally  the  musfles  of  musticatiou  ore  affecteil, 
g^ivin^  rise  to  symptoms  suggesting  trismus.  In  addidou  to  the 
stiffness  there  is  also  paiu  in  the  muscles,  sliglit  during  rest  but  pro- 
voked by  an  attemjit  to  stret<*h  the  contracted  muscles. 

The  hoily  teittpctxitftre  may,  according  to  Wunderlich,  in  spite  of 
extensive  invasion  of  the  mnselps,  Ije  normal  or  even  subnormal; 
usually,  however,  there  is  fever  which  in  severe  cases  may  rise  to  40" 
or  41°  C.  (liM*^  to  106°  F.) ;  but  there  are  always,  even  iu  fatal  cjises, 
remissions,  sometimes  nearly  to  the 
normal.  Mosler  says  that  the  maxi- 
mum evening  temperature  is  reached 
from  the  ninth  to  the  eleveuth  day  ; 
the  morning  temi>errtture  is  from  one 
to  two  degrees  Fahrenheit  l)elow  the 
evening  maximum.  The  duration  of 
tlie  fever  is  from  four  to  seveu  weeks. 
There  is  nothing  chanicteristic  alK)ut 
the  pulse»  wliich  usually  varies  in 
fre^iuency  in  prop<»rtiou  to  the 
amount  of  fever  present. 

The  ttfiriun  iH  a  characteristic 
symptom,  which  is  pi-eseut  iu  almost 
all  ciises,  whether  mild  or  severe. 
It  shows  itself  first  iu  the  eyelids 
and  on  tJie  face,  ap2>f'aring  not  liefore 
the  seventh  day  after  infection  and 
lasting  usually  from  two  to  five  iLiys. 
Sumetim<*s  it  returns  in  from  four  to 
six  weeks.  There  may  lie  an  accom- 
]Minyiug  chenKwis.  The  o-dema  nf 
the  extremities  is  more  marked  and 
lasts  longer.  The  time  of  its  ap(>ejir- 
aiire  varies  greatly  in  different  cases, 
hut  it  has  never  Imvii  oliserv<Nl  prior  t«  the  ninth  day  after  infection. 
It  may  disapi>ear  after  a  few  days,  but  occasiumdly  n:itarns  in  more 
iiiteusi^  form  at  the  end  of  awivk  or  two.  (}'l<lema  of  the  scrotum  and 
prepuce  is  tiut  uncommon,  and  ascites  may  <Hvur.  In  s^ven*  castt 
the  wdema  may  l>o  intense  iu  the  legs,  which  an*  swollen  to  the  fdze  of 
barrels.  This  symptom  ocx'urs  at  a  time  when  the  migration  of  the 
eudiryos  cannot  Is*  n^ardrtl  as  iUv  cause.     X.  Frit^lreich  ^Virchow's 
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Fiu  ;>^.  — LoiwttUiiiiiAl  M-1.I.X-U1  iliiuuieli  lbs 
niuMie  of  ft  rat  hlllM  K  lUyw  ntvtr  ite 
nm  hsA  a>  d^jra  «.rti«r  thf*  lft«t  fwdlof 
«rMh  tnoklBOtti  mra\.  a.  Ttiickened  ht* 
c«>li*tnftM!  h,  rmnain*  of  th«  tSmtrorad 
mua(-l«  autiaUinor:  c^  pmlifrTNtini;  ooa* 
BM'tUf-tiMKiMcvllB:  (I.  trichina,     y.  aiOi 
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Archiv,  Vol.  XXV.)  says  tliat  the  cause  is  to  be  found  in  certain  tox- 
ins exeretetl  by  fcli«  purasitea. 

In  the  Em(^i>ilebeu  epdtlemio  (1883)  <Y_'deraa  was  absent  in  only 
nineteen  of  three  hundred  ami  thirty-seven  casefi;  it  affected  the  ex- 
tremities most  frequently  and  was  in  many  cases  enormous ;  the  skin 
was  greatly  stretched  and  Hometimes  bnjke,  Riving  exit  to  a  serous 
fluid ;  in  one  case  there  was  gangrene  of  the  pi-epuce. 

Symptoms  referable  to  the  rofpiratory  onjana  are  of  frequent  oc- 
currence. The  laryrigoul  muscles 
are  a  favorite  seat  for  coloniza- 
tion, and  as  a  cnnseijuence  hoarse- 
ness, or  even  aphonia,  is  not  un- 
common. G^deuia  gh^ttidis  is 
occasionally  seen.  Dyspnoea  is 
often  present  as  a  result  of  inva- 
sion of  the  respiratory  nmscles; 
the  iuefliciency  of  the  diaphragm 
may  bo  noticed  on  inspiration  by 
the  beginning  of  the  second  week. 
Bronchial  catarrh  occurs  early 
and  often  leads  to  spasmodic  at- 
tackn  of  dy«]m(eu,  of  ejcceeding 
gravity,  recurring  several  times  a 
no,  108.— Trichina  captfuie  removwj  i.y  tetuin^  day.     Pueumonia,  usually  hyiM>- 

fron.  the  n.u«cl«  of  a  rat.  kill.-^  »7  da,Ti  .fu,r  g^^^j^.     ^^  oCCasioUallv  obserVed. 
Ibo  first  »ntl    30  Hays  after  the   laiit    feetUoK  t        /  ■        •        i 

with    trfchinimit   meat,      n,  Thickttoed   Hareo  ProfuSB  J^f^e^/l/ff/ is  alsoa  char- 

lemma:    6.  remains  of  the  destroyed  muacle  aeteristic    SVmptom ;     it    lastS    in 

ceiu;  ./.  trichina:  «.  conoRettve-iiwuB  wUb  some  cases  for  oue  or  two  weeks, 

waoderlnfT  In  the  sarcolemma  and  fn  process    ^^  others  for  four  or  five.       There 
of  forming  th«  capsule.    (Hertwifir-^nihain.) 

is  nothing  characteristic  about  the 
odor  of  the  sweat.  Miliaria  may  be  present  in  connection  with  the 
sweating. 

Other  skin  erupfiortJi,  such  as  acne',  ecthyma,  herpes,  and  furun- 
cles, have  been  noted  by  various  observers.  Pruritus  is  common 
after  the  sulisidence  of  the  redema. 

The  urine  varies  in  amount  according  to  the  intensity  of  the  fever. 
In  several  cases  an  intense  red  stjiining  has  been  noted,  and  in  severe 
cases  it  is  often  albuminous  and  contains  red  and  white  blood  cor- 
puscles and  hyaline  casts. 

Tfie  NervouH  Syi*icm. — Insomnia  is  a  constant  symptom  in  severe 
oases  and  is  often  rebellious  to  the  action  of  narcotics.  Children, 
however,  usually  sleep  well.  Mental  disturbance-s  are  not  c<^mmon, 
except  that  in  several  epidemics  an  extraordiuaiy   indifference  as  to 
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the  9urrouii(ling8  of  the  iMitifut  or  as  to  thp  outtiomp  of  tlio  tlisoase 
has  beeu  aote<l.  Delirium  .seldom  occurn  except  when  pueumotiiii 
is  present.  Headache  is  a  frefjnent  Hvmptom.  A  temporary  loss 
of  the  tendon  reflexes  was  noted  by  Noune  and  Hopfener.  Rqp- 
preeht  noted  the  presence  of  mydriasis  in  a  number  of  oases, 

Tricliinosis  in    ChiUren, 

Authorities  differ  as  to  the  severity  of  the  disease  in  children. 
E.  W'a^;ner,  in  his  description  of  the  Emerslel^n  epidemic,  asserts 
that  it  is  incon*ect  to  say  that  children  are  less  dangerously  affecte<l 
than  adults.  It  is  to  be  rememl»ered  that  little  children  eat  meat  in 
small  amount  and  therefore  ingest  fewer  trichinae,  and  furthermore 
the  digestive  process  in  them  is  more  active  and  the  CApstdos  may 
possibly  be  carried  through  the  intestine  vnthout  being  dissolved. 
In  the  epidemic  in  question  only  1  child,  a  twelve-year-old  boy, 
died,  but  many  children  were  very  severely  attacked.  Of  the  25^ 
patients.  20  were  boys  and  24  girls  under  fourteen  years  of  age ;  of 
these  14  were  very  dangerously  ill.  Stammer  says  that  the  iut*st 
marked  case  of  onlema  he  saw  wiw  in  a  child  fifteen  luontlis  old.  He 
also  states  that  the  fever  is  usnally  higher  and  of  Umger  duration  in 
children  under  fourteen  years  of  age. 

On  the  other  hand»  in  his  account  of  the  Hettsta<lter  epidemic, 
Rupprecht  said  that  the  disease  usually  ran  a  rapid  and  favorable 
course  in  children.  The  faciid  <pdema  was  generally  (juite  pro- 
nounced, and  there  was  a  high  degree  of  mydriasis.  The  cliildren 
slept  a  go<Kl  deal,  day  and  night;  the  appetite  was  not  wholly  lost; 
convalescence  began  early,  i>ften  by  the  end  of  the  thir<l  week. 


DiAONOHlB. 

N.  Friedreich  mentions  as  signs  of  special  dia^ostic  value  len- 
dernees  c)n  pressure  and  nd)l>er-like  hardness  of  the  muscles,  coming 
i>n  early  and  mvompanied  by  fever,  tliirHt,  heaiiifcche.  anorexia,  and 
difficulty  in  movement;  hoarseness  due  to  invasion  of  the  laryngeal 
musclcM ;  diarrhoea,  wdema,  and  profuse  sweats. 

Bohler  regards  the  following  as  pathognomonic:  sudden  swelling  of 
the  face,  especially  of  the  eyeliils,  coming  on  iifter  the  patient  iiaa 
suffered  for  several  days  from  muscular  sorenesa,  loss  of  appetite. 
fever,  and  pn)fuse  sw(*nts;  jmin  and  difficnlty  of  movement  of  the 
extremities;  swollen  and  stiff  muscles,  temier  on  pre«4sure;  semi- 
flexed position  of  the  extremities;  gastro-intestinal  catarrh  with  a 
red.  dry,  coated  tongue;  (edema  of  the  extremitiea,  coming  on  shortly 
after  the  sul>Nideuck;  of  tliat  first  uoticr^l  ou  tht^  face. 
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TricLiDOsis  is  to  be  distiuguished  from  meat-  and  sHUBage-i>oiBOii- 
iug  by  the  moi*e  rapid  coiirse  of  the  hitter,  the  disturbauceH  of  viniou, 
jaundice,  dry  Dens  of  the  skio  and  of  the  mucous  meiubraue  of  the 
throat»  slow  pnlwe,  aud  abeence  of  oedema  aud  of  muficular  teudemess. 

The  affectinii  described  by  Unverridit  im  p*A\m\i>H\iiH  acuta, 
culled  also  pseudotrichiuosis,  has  many  poiute  of  resemblance  to 
triohinofiis,  Tlie  absence  of  gastio-inteHtiual  symptoms,  the  persia- 
teucc  t>f  the  cedoma,  and  possibly  the  absence  of  signs  pointing  to 
involvement  of  the  diaphragm  would  tend  to  establish  the  diaguoeis 
of  false  trichinohis. 

Dlnrl  Ex'auiinallon  of  the  Muscles. — Virchow  asaeris  that  this 
method  is  very  uncertain  in  ite  results,  aud  indeed  it  may  be  in  mild 
cases,  in  which  there  are  long  stretches  of  muscle  free  from  the 
parasites.  But  iu  severe  cases  the  examiuatio]3  of  a  portion  of  mus- 
cle removed  by  escisifiu  or  liarpoouiug,  especially  if  it  be  taken  from 
near  the  tendinous  end  where  the  worms  are  wont  to  congregate,  often 
permits  of  u  positive  iliagnosis  !>eing  made. 

A  search  should  also  he  matle  for  the  intestinal  ti'ichiua*.  Rup- 
prechtsays  that  tlieseshuuhl  always  Ij4»  looked  fcir  iu  the  lat^r  mucous 
discharges.  The  a^lministratiim  of  thirty  to  forty  gi*ains  of  calomel 
in  the  crturse  of  a  e<juple  of  ilays  may  be  of  service  in  cjiusing  the  dis- 
charge of  the  worms. 

Thichinosis  is  the  Lower  Akimaub. 


Swine. — The  ff>llfwiug  are  some  of  the  more  important  of  the  con- 
clusions of  Julius  Kiihn  regarding  this  affection  in  the  hog: 

There  are  not  ^.mly  no  chtiraeteristic  symptoms  of  trichinosis  in 
swine,  but  the  animals  may  even  be  dangerously  infested  without 
tln're  being  any  perceptible  change  in  their  ap[)earance.  There  is  no 
dili'ereuce  in  I'ace,  sex,  or  age  as  regards  the  liability  to  infection. 
The  presence  of  trichiuffi  Las  no  influence  upon  the  development  of 
the  animals  or  npnn  tli*'ir  marketable)  H|)pearance.  As  a  means  of 
<liagnosis  the  harpoon  is  useful,  but  pieces  of  muscle  from  Beveral 
I>oint8  on  each  side  shrrald  be  taken  out  and  examined.  In  tlie  exam* 
ination  of  snsi>eoted  pork  at  least  Hve  pre[)aratif>ns  should  be  taken 
from  the  fnlUnving  muscles:  diai»hragm,  nuisdes  of  the  loin.s,  shoul- 
der, throat,  and  neck,  the  intercostaLs,  ext«nsoi*s  of  the  forequarters, 
and  flexors  of  the  hindquarters.  The  laryngeal  muscles  also  are  fre- 
quently affected,  and  those  of  the  eye,  though  they  may  not  contain 
many  trichina),  almost  always  contain  some.  Infection  does  not  fol- 
low the  ingestion  of  intestinal  trichinae  nor  of  very  young  nuiscle 
trioiiinfe.     Even  well-boiled  sausages  ure  not  entirely  without  danger. 
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and  the  iise  of  force-meat  lialbt  ia  i)erilouH ;  rojwt  pork,  also,  which  is 
piukiHh  iu  the  centre  is  ihuigerouh.  Broiliug  Ik  the  preferable  niixie 
of  cooking.  Smoking  a  ham  for  t«Q  days  will  kill  auv  trirhime  it 
may  contain. 

Other  investigators  have  found  that  feeding  pigt^  aitd  rabbits  with 
intestinal  trichim©  may  give  rise  to  infection.  Thns  Gerhich  fed  ten 
rabbit^t  and  two  pigs  with  intestinal  trichiuie,  and  later  found  one  bog 
and  two  rabl>tts  iufe-sted  with  muscle  triehiute.  He  ronrludes  tliak 
while  trichinosis  may  be  caused  by  feeiling  with  intestinal  tricliime, 
yet  this  mode  of  infection  is  an  iiucommou  one. 

As  regards  the  distribution  of  the  nematodes  iu  the  body  of  the 
Hwine,  some  recent  investigations  have  given  us  much  important  infor- 
mation. J.  Chatin  says  that,  contrary  to  the  popuLir  belief,  the  little 
parasites  Hi*e  to  be  found  iu  the  fat  as  well  as  iu  the  tleshy  part  of  the 
pork.  He  examined  a  number  of  samples  of  bacon  and  found  free 
and  encysted  trichina*  iu  the  fatty  iH»i-tions,  and  tlie  ex|)eriment  of 
feeding  rats  with  this  bacon  proved  that  the  trichiujo  were  alive. 
But  the  panisites  were  also  found  iu  other  imsusi^ected  parts.  Sam- 
ples were  taken  fn'>iu  some  eight  thousand  bjiles  of  Hjinsuge-skius 
imiK)rted  into  Ha\*re  to  be  useil  in  the  French  sausage  factories,  and 
examined  under  the  micr«xsc<>|H».  In  the  substance  of  the  intestinal 
walls,  connective  tissue,  and  muscuh^r  tissue  iunnmerable  trichime  iu 
various  stages  of  development  were  found,  some  being  still  in  tlie 
embryonal  stage,  others  l>eing  fully  encvKted.  The  same  investigator 
foimd  encystcil  trichina>  in  the  intermuscidar  counective  tissue. 

CHher  Auimais, — Besides  swine,  rats,  mice,  rabbits,  ami  guiucji- 
pigs  are  easily  infecte*!  with  trichime.  H*»rse8,  cattle,  sheep,  gc»ats, 
and  di>gH  do  ni>t  reat^lily  be<>ome  trichinous.  Opinions  differ  aa 
regards  the  C4it,  Kuhn  belie^*ing  that  it  is  very  easily  infect<?d,  Baillet 
that  it  is  exctMnliugly  refractory.  In  birds  the  iut*\stiual  trichiun*  may 
attain  full  development,  but  the  young  never  reach  the  encyste<l  stage. 

In  cohl-bloinled  animals  and  in  non-vertebrates  the  trichina*  paaa 
throngli  the  intestine  withi^ut  developing. 

Many  autht^rs  have  asserted  that  ni(s  are  the  natural  carriers  of 
trichime,  and  this  belief  ia  supported  by  the  fact  that  rata  are  very 
commonly  trichinous.  and  many  have  lieen  found  bearing  the  para- 
sites in  couutiiea  where  there  weri>  no  kuowu  cases  of  trichiDri«»is  ia 
man.  It  is  known  that  rats  are  sometimes  eaten  by  swine,  and  Ger- 
lach  found  trichinous  rats  in  a  stye  in  which  was  a  trichinous  \v>^ 
that  cotdd  have  liecome  infected  only  in  that  stye.  Ba^ed  upon  tliese 
facta  is  the  so-called  rat  theory,  according  to  which  trichime  are  the 
original  ami  Uf*hnd  ]>iintsites  of  the  rat,%atul  without  a  conHinnt  acceA- 
hiou  of  rats  the  diseaao  would  c^ase  to  eiist  iu  other  auimals,  hogs, 
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foxes,  wits,  etc.  Zenker,  on  the  other  hand,  l>elieves  tlirtt  ruU  actjuire 
their  trichiuiP  only  l)y  eiitiug  the  flesh  of  trichinoiiH  uuimAls  of  other 
Hpe^ies;  he  wiys  thnt  iufcst*?J  rats  are  found  for  the  nrnM  part  cuily 
iu  akiumu}<  eBtublishineutn  and  Hlaughter  houseK  where  they  tdwuvs 
have  meat  of  dead  or  slaughtered  aniiualH  to  eat.  AguinHt  this  it  may 
be  said  that  most  of  the  rats  examined  have  been  taken  in  these 
places,  tiie  number  of  those  cauglit  elsewhere  being  t<Mj  smidl  to  war- 
rant the  formidatiou  of  any  positive  conclueiouB.  Lieseriug  says  th«l 
only  the  older  rats  are  infpcte<l,  a  pnM)f  that  tlie  parasite  is  propa- 
gated from  rat  to  rat,  for  the  older  rats  eat  their  kind,  while  the  little 
oneH  naturally  do  not.  Zenker,  however,  holds  that  the  existence  of 
tricliinous  rats  in  any  locality  is  an  evidence  of  the  presence  of  trichi- 
nouH  swine  iu  the  same  parts,  and  he  l>elieve«  that  swine  themselvea 
are  the  natural  hosts  of  tiichinte.  He  says  that  the  skinning  eBtab-i 
lislimentH  are  the  most  dangerous  sources  of  trichiuouH  infection,  ami 
he  cimcludes  that  skinners  shotdd  un<ler  no  circumstances  be  allowed 
to  keep,  feed,  or  slaughter  pigs  either  for  the  trade  or  for  their  own 
consumption. 

Geographical  Distiubition. 

It  IB  uncertain  whether  or  not  trichinie  which  aiv  now  fouml  id 
moat  of  the  countries  of  Europe  and  North  America  are  indigenoiw  or 
were  imported  fTom  Asia.  If  it  be  a  fact  that  the  common  rat  (Mas 
decumanus)  was  the  original  host  of  the  parasite,  then  it  is  very  i>n>h- 
able  that  the  rodent  brought  the  nematode  with  him  froni  Asia.  Some 
authorities  believe  that  the  pai-asite  was  imported  in  the  small  Chi- 
nese hog,  which  wjis  ininwluced  into  Europe  during  the  ijresent  cea- 
tury.  In  support  of  this  view,  Gerlach  notes  that  foreign  hogs  were 
impr)rted  into  England  in  the  third  decade  of  this  oentnry,  and  into 
Gennany  in  the  fourth  with  a  view  to  the  improvement  of  the  native 
breeds;  and  that  tlie  first  appearance  of  trichinoHis  iu  swine  whs 
noted  in  these  countries  in  the  thirtl  and  fourth  decades  res]^ectively. 
This  opinion  is  further  strengtheue<l  by  the  fact  that  trichinosis  is 
frefjuently  found  in  the  native  hogs  in  India.  Manson  found  the 
parasites  in  Chinese  pigs,  ami  John  Wortabet,  of  Beyreuth,  in  Syria, 
reported  in  1881  an  epidemic  of  trichinosis  resulting  from  the  eating 
of  the  flesh  of  wild  hogs. 

Gaillard  found  calcified  trichinm  in  1867  in  the  cadaver  of  a  native 
of  Algiers. 

We  have  few  reports  of  the  disease  in  South  America.  Tiingel, 
of  Hamburg,  has  reported  a  case  of  infection  from  eating  the  flesh 
of  a  Chilian  hog. 

United  StaUs. — August  Hirsch  says  that  trichinosis  appears  to  be 
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eH])ecially  prevalent  in  tliis  country.  Sutton  said  in  1875  that  in  the 
AVeKtrf^rn  Stut4»«  of  tlie  Union  at  leiist  four  per  ct'Ut.  of  the  Kwine  were 
trichinous.  Bellield  anil  Atwofni  found  of  one  hundred  specimens  of 
p<irk  examined  in  Chicago,  ei^ht  infewted  witli  trichina.  E.  L. 
Mark,  in  the  twentieth  annual  report  of  the  M^LsHnohunetiM  State 
Bojird  of  Health,  given  the  i>erceutage  of  trichinJCMnfested  swine  as 
12.8(>  for  Boston  and  13.22  f<»r  the  entire  State. 

Fninkel.  of  Marburg.  Hnyn  that  the  lUnger  from  the  iuge^tion  of 
Amerienn  pork  is  slight,  as  the  triehinte  therein  contained  ai-e  usually 
dead.  Hertwig,  of  Berlin,  on  the  other  hand,  rei»eateilly  found  living 
trichinae  in  the  specimens  examined  by  him.  Virchow  thinks  the 
danger  incurred  by  eating  American  hams  is  slight;  J-  Chatin,  how- 
ever, opposes  strongly  tlie  importation  of  American  [Mjrk. 

Europe, — In  France  trichinous  rate  have  been  foimd,  and  tlie  pres- 
ence of  Uie  nemattxle  in  cmLivers  was  noted  by  Cruveilhier  and  Anziaa 
Turemie.  Laboulbene  has  described  an  epidemic  which  occurreil  in 
Cr^py-en-Vidois  in  1878.  Of  21  persons  who  had  eaten  trichinous 
meat  17  l>ecame  ill  and  1,  a  girl,  die<l  on  the  twelfth  day. 

According  to  Roth,  of  Basle,  the  first  case  in  Switzerland  was 
observed  by  Miescher  in  1860.  There  was  a  small  ej»idemic  at 
Raveochia  in  1869.  Among  1,914  autopsies  Roth  found  triehinje  but 
twice. 

Panma,  in  his  work  on  "Helminthology,"  records  but  one  case, 
occurring  in  Belforte. 

In  Spain  an  epidemic  iu  Malaga  and  another  in  Villar  del  Arze- 
bispo  have  he^n  reported. 

Trichinosis  in  swine  and  in  men  has  been  noted  iu  tJie  Dannbian 
Principalities,  Russia,  Sweden.  Norway,  and  Denmark. 

In  England  one  outbreak  of  the  disease  ocxmrred  in  Workington  in 
1871 ;  and  Cobbold  says  that  while  the  parasites  have  been  found  a 
numl)er  of  times  {K>st  mortem,  this  is  the  only  instance  iu  which  the 
infeotioD  has  been  diagnosed  during  life. 

Most  of  the  epidemics  of  trichinosis  have  occorred  in  North  Ger- 
many, especially  in  Saxony.  An  epidemic  of  a  disease  whicli  occurred 
in  Wegeleben  in  1849  has  l)een  ideutitie<l  by  Mosler  as  trichinosis, 
and  another  in  Blankenburg  in  1859  is  referred  to  the  same  anise. 
Other  im[>ortaut  e|)idemicH  were  tliose  of  Plauen  iu  1802 ;  Lei[)sic, 
1863;  Quedlinburg,  1864;  Dresden  and  Greifswald  in  1865.  Of  the 
larger  epidemics  may  be  moutione<l  that  of  Hetlstadt  in  186.').  in 
which  among  158  persons  atta^'ked  27  died;  H»^lerHlHl»eu,  1865—337 
cAses  with  101  deatlis;  £merslel)en.  1883 — 256  cases  witli  52  deaths. 
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Pseudo-Trichika. 

Soon  after  the  iniiwrUut  discovery  of  Zenker  many  writere  de- 
scribed the  tindiii^  of  small  nematodes  or  their  larvi^  in  animals,  and 
even  in  phiut«,  vbich  were  conKlantlji-  confounded  with  trichiuwi. 
Schacht  found  a  nematode  in  turuijiw  which  he  hold  to  be  at  letist 
nearly  rekted  to  trichina;  Max  Lau^enbeck  foniid  a  Hinall  rhalnlitis 
in  the  luiubrii'UH  wliicli  was  confoimdeil  with  tnchiua;  Sjilisbnry  gave 
the  name  "tiichina  cystica"  to  the  embryos  of  filaria  Mausoni  wliich 
were  passetl  iu  the  urine.  Paf^enKtectier,  Powruan,  Entkiu.  luid 
othei-s  have  found  similar  uematoile.s  in  the  viti'eoiw  body,  iu  the 
muscles  of  the  eel,  and  elsewhere . 

PaOPHYLAXIS. 

The  care  and  feeding  of  swine  are  naturally  of  8i>ecial  importance 
in  this  respect.  Tlie  removal  and  destruction  of  rats,  the  avoidance 
of  refuse  from  .slaughter  hmises  as  food,  feecliu^'  with  [)otatoe8,  tur- 
nips, bran,  and  skimmed  milk  are  nn^astirert  of  iinimrtauce.  Hkinners 
should  not  be  permitted  to  keep  hogs,  a  regulation  that  cau  l>e  ejisily 
enforced. 

As  regards  the  ti*eatiueut  of  the  meat  offered  for  sale,  it  may  be 
statM  that  keeping  jjork  in  briue  for  ten  days  or  subjecting  it  to  the 
action  of  hot  smoke  for  the  same  length  of  time  will  almost  certainly 
kill  the  uemat(Hle.s.  Boiled  or  mast  pork  whicli  is  thoroughly 
cooked  all  the  way  through  may  Ih>  eaten  without  concern.  In  cook- 
ing, however,  no  j)ie4;'es  thicker  than  3  or  4  cn:i.  should  be  used. 

Foiu'mant  is  not  in  a<'cord  in  all  respects  with  Chatin  in  the  views 
just  expressed.  He  found  that  bacon  which  liad  l>eeu  saittnl  for  fif- 
teen mouths  may  still  coutniu  living  trichime.  Mice  whicli  had  l>een 
fed  with  such  batxin  were  found  to  have  sexually  niature  trichina^  ia 
the  intestinal  canal.  Bouley  and  Ciibicr  also  found  living  trichimu  in 
Ameiican  pork  which  had  lieeu  in  briue  for  a  long  time.  Colin  found 
living  trichina?  in  all  parts  of  pork  that  had  l>een  kept  a  week  iu  a 
thii'ty-three-iier-cont.  brine;  after  two  weeks  those  iti  tlie  outer  layers 
were  dead,  and  after  two  months  no  more  living  parasites  were  to  be 
found. 

In  the  Emersleben  epidemic  all  those  who  died  had  eaten  raw 
meat,  and  of  all  who  suffered  only  36  had  nnt  partaken  of  uncotjkeil 
meat;  of  these  20  had  eaten  roast  pork,  11  had  eaten  sausages,  and  5 
freshly  smoked  meat.  All  those  who  had  eaten  12  gni.  t»r  more  of 
raw  meat  died.  In  the  tenible  epidemic  of  Hedersleben,  soma 
quite  severe  cases  occurred  among  tluwe  who  had  eaten  boiled  or  roast 
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meat,  from  whioh  we  see  that  tlie  onliuary  prooeaaea  of  cooking  are 
uot  sufficient  to  kill  the  triclmiip.  Some  caaes  iilsu  (uue  fatal)  were 
recorded  of  iDfeetion  taking  pla^e  tlirough  the  nae  of  lard.  It  may 
be  assumed  in  explanation  of  these  that  the  lard  had  l>een  contami- 
nated with  raw  pork. 

The  most  effective  prophylactic  measure  xvoiild^  of  course,  be  a 
careful  jirelimimiry  examination  for  trichina?.  The  Hi>ecimen8  for 
examination  should  be  taken  from  the  cx'ular  or  maaticatory  mnacle8 
on  each  aide  and  from  the  diai>hra|^n;  also  from  the  laryngeal,  lum- 
bar, or  abdominal  niUH<!leH»  and  fnnn  the  intercostals.  The  sjiecimeus 
should  be  taken  by  the  examiner  himself,  or  in  his  presence  by  the 
but4.'her,  from  near  where  the  muscular  tissue  passes  over  into  the 
tendinous. 

At  lenst  ten  preparations  should  be  made  from  each  specimen. 
The  results  of  the  examination  nhould  be  recorded  in  an  inspection 
l)ook  kept  by  the  butcher,  and  also  in  one  kept  by  the  in8|>ector 
himself.  In  the  iusj>ecior'8  book  Bh<^uld  be  written  the  number  of 
the  case,  the  day  of  killing,  the  identiticatiou  mark  of  the  animal, 
or  of  the  piece  of  meat,  the  name  and  residence  of  tlie  butcher,  tlie 
date  of  the  examination  and  its  result,  and  remarks  as  U^  the  race  of 
the  hog,  the  place  from  which  it  came,  and  tlie  condition  in  which 
the  trichinae  were  found. 

Meat  free  from  trichinosis  should  be  markcnl  by  the  iusjiector's 
brand.     Trichinous  lioga  should  be  destroyed. 

It  would  be  better  if  all  slaughtering  were  done  in  one  central 
establishment,  where  could  bo  established  the  tricbimi  insx>^<?tor*8 
bureau  with  two  sets  of  officials  e>ich  working  half  a  day. 
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TREATMENT 

OP  THK 

DISEASES  CAUSED  BY  ANIMAL  PARASITES. 

BY 

JAMES  M.  FRENCH, 

CINCINNATI. 


TREATMENT  OF  THE  DISEASES 
CAUSED    BY   ANIMAL   PARASITES. 


The  investigations  of  the  last  half-centary,  that  Lave  so  fully  re- 
vealed the  natural  history  of  the  imraHites  whicli  infest  the  human 
body,  have  at  the  same  time  added  much  to  our  means  of  defence 
against  the  diseases  they  produce.  The  8ymi)toms  by  which  these 
diseases  are  manifested — disordered  function,  pain,  fever,  amemia, 
convulsions,  hemorrhage,  tumor,  or  what  not — vary  greatly  with  the 
kind  and  number  of  parasites  present,  their  hx-ation,"  and  to  some 
extent  with  the  individual  affected ;  but  they  are  all  directly  due  to 
the  jiresence  of  the  parasite,  its  growth,  its  demands  for  nutrition, 
or,  ix)ssibly  in  some  instances,  to  the  toxic  effects  of  biological  prod- 
ucts similar  in  character  to  those  i)roduced  by  micro-organisma. 
The  ilisturlwinces  caused  by  the  iiresence  of  parasites  in  the  intestinal 
canal  or  tissues  cease  as  a  rule  with  the  removal  of  the  x>arasite,  but 
may  become  so  profound  as  to  re<iuire  sulwequent  treatment.  It  is 
only  in  the  latter  connection  that  reference  is  made  in  this  chapter  to 
the  treatment  of  individual  grouj^s  of  symptoms,  the  writer  believing 
that  a  statement  of  the  methods  liest  adapted  to  the  removal  of  the 
cause  is  in  most  cases  sufficient. 

PROPHYLACTIC  TREATMENT. 

The  sources  of  infection  are  of  importance  to  us  in  their  l)eariug 
upon  i)rophylaxis.  A  majority,  if  not  all,  the  jmrasites  here  con- 
sidered gain  access  to  the  Ixxly  through  the  metlium  of  fotxl  or  drink. 
Tliey  enter  the  Ixxly,  with  one  or  two  exceptions,  in  an  embryonic 
stjite,  or  as  eggs  which  develop  into  a  larval  or  a  mature  condition  of 
the  parasite.  Some  of  them  never  reach  maturity  in  the  human 
lx>dy.  Most  of  them  have  an  intermediate  state  of  existence  outside 
of  tlie  hiiman  Ixxly,  in  some  animal,  in  water,  or  in  earth.  Man 
becomes  infested  ]>y  eating  the  meat  of  infected  animals,  or  vegetables 
niKm  which  the  InTxa}  or  eggs  have  in  some  manner  l»een  de|K«ited, 
or  by  drinking  contaminated  water.    Proi)hylaxis  then  consists  in  the 
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avoidance  of  these  dangers.  The  systematic  inspection  of  food-staffs, 
even  though  conscientiously  performed  by  authorized  and  thoroughly 
competent  in8]>ectors,  offers  at  best  only  an  exceedingly  uncertain 
protection  against  infection,  and  the  only  sure  means  of  escape  lies 
in  the  abstinence  from  eating  raw  or  imperfectly  cooked  meats,  par- 
ticularly beef,  i)ork,  mutton,  and  fish,  the  thorough  washing  in  filtered 
water  of  all  vegetables  to  be  consumed  without  cooking,  as  cabbage, 
celery,  lettuce,  watercress,  and  the  filtration  and  boiling  of  all  drink- 
ing-water. The  necessity  of  proi>erly  sterilizing  drinking-water, 
especially  in  cities,  has  become  so  well  recognized  as  a  safeguard 
against  infectious  diseases  in  general  that  it  needs  only  mention  here. 
Drinking,  even  bathing,  in  the  water  of  stagnant  pools  and  small 
lakes  is  dangerous  everywhere,  but  particularly  in  tropical  countries, 
on  account  of  the  frequency  of  its  containing  the  eggs  and  larvsa  of 
the  filarisB,  ankylostoma,  hematobia,  etc.  Even  the  running  water 
of  a  pasture  field  should  be  avoided,  since  nearly  all  ruminating  ani- 
mals are  liable  to  harbor  the  distoma  or  liver  fluke  and  the  tteniad. 
But  prophylaxis  extends  much  further.  Much  can  be  done  to  pre- 
serve the  purity  of  our  animal  food.  In  some  coimtries,  like  Egypt 
and  Arabia,  the  attempt  would  seem  all  but  hoi>eless,  for,  as  Badour 
tells  us,  referring  to  Algeria,  no  one  there  is  sure  that  his  intestine  is 
not  infested  by  a  parasite.  **  The  fact  is  that  every  blade  of  grass  is 
infested  with  ova,  the  earth  and  the  air  are  filled  with  them  by  the 
shameless  filth  of  the  Arabs.  They  deposit  their  excrement  and 
waste  of  all  descriptions  upon  the  soil  and  thus  fructify  it."  Among 
the  more  intelligent  nations  of  Europe  and  America,  however,  the 
demands  of  sanitary  science  receive  a  more  willing  ol>edience  and  our 
people  need  for  the  most  part  only  to  l>o  taught  the  dangers  and  how 
to  avoid  them. 

Tliere  can  l>e  no  doubt  that  if  our  pjisturen  and  streams  were  kept 
free  from  coutaniiuatiou  by  liumau  excrement  the  meat  of  our  cattle 
and  hogs  would  l>e  nmch  less  often  infoHtod  with  panisites.  There  is 
work  here  for  tlie  State  t<:>  do.  Laws  should  l)e  enacted  providing 
for  the  eiliciont  inspection  not  only  of  animals  but  of  piustures  and 
streams  as  well,  l-util  such  advance  is  made,  physicians  may  pre- 
pare tlie  way  for  it  by  instructing  the  people  in  the  necessity  of  cir- 
cunispoctiou,  particularly  in  the  danger  of  building  their  privies  in 
])roxiniity  to  or  tliroctly  over  running  streams— a  common  practice  in 
the  rural  districts— as  well  as  against  the  harmfuluess  of  jiermitting 
defecation  in  the  stables,  barn-yards,  and  fence  corners,  or  anywhere 
within  reach  of  cattle  and  hogs;  for  although  cattlo  do  not  willingly 
devour  filth,  they  have  no  means  of  removing  it  from  their  hairy  cojits 
other  than  with  their  tongues.     The  custom  of  permitting  hogs  to 
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wallow  in  filth  and  to  eat  the  offal  of  other  animals,  even  human  ex- 
crement, cannot  be  too  strongly  condemned.  Clean  pastnrage,  clean 
water,  and  clean  l)edding  should  be  provided  for  all  cattle,  sheep,  and 
hogs. 

The  irrigation  of  farms  and  gardens  with  the  water  of  sewers  is  as 
dangerous  as  it  is  loathsome,  neither  should  the  fluid  from  fresh 
manure  heaps  be  poured  upon  growing  vegetables.  Dogs,  cats,  and 
other  domestic  animals  should  be  excluded  from  the  garden. 

Much  good  has  unquestionably  been  done  by  the  measures  adopted 
in  many  of  our  cities  for  the  limitation  of  the  number  of  dogs  through 
the  levying  of  si>ecial  taxes.  Cats  and  other  animals  kept  solely  as 
pets  should  be  placed  under  the  same  restrictions,  and  the  tax  should 
be  made  so  heavy  as  to  limit  their  possession  to  a  class  of  people 
sufficiently  intelligent  to  watch  over  their  health  by  cleanliness  and 
the  giving  of  proper  food  and  drink.  The  fondling  of  such  pets,  at 
best  a  loathsome  practice,  should  receive  the  rebuke  of  public  senti- 
ment— of  the  medical  profession  at  least.  Not  a  little  good  could  be 
accomplished  by  laws  requiring  that  all  animals  becoming  diseased 
(and  I  would  by  no  means  limit  the  infectious  to  those  considered  in 
this  chapter)  should  be  taken  at  once  to  a  competent  veterinarian  and 
cured  or  killed  at  public  expense,  as  public  good  required. 

A  great  danger  threatens  the  i>eople  of  the  United  States  in  the 
unrestricted  tide  of  immigration  from  every  clime.  Until  within 
recent  years  many  of  the  parasitic  diseases  were  unknown  in  this 
country,  many  are  yet  infrequent,  and  some  have  not  yet  been  encoun- 
tered, but  when  we  contemplate  the  enormous  influx  of  people  of  the 
most  filthy  classes  from  countries  notorious  for  this  kind  of  diseases, 
the  wonder  is  that  they  have  not  gained  a  stronger  foothold. 

Our  surest  means  of  prophylaxis  lies  in  the  adoption  of  measures 
for  the  destruction  of  the  parasites,  their  eggs  or  embryos,  as  found 
in  our  food,  before  they  gain  entrance  to  the  body.  Fortunately  this 
end  is  as  a  rule  easily  attained  in  the  onlinary  processes  of  cooking. 
The  temperature  of  boiling  water  is  always  sufficient  to  destroy  the 
life  of  these  parasites ;  most  of  them  succumb  under  a  temperature  of 
from  SO*'  to  70°  C.  (122°  to  158°  F.)  in  from  five  to  ten  minutes.  It 
is  essential,  however,  that  all  parts  of  a  piece  of  meat  should  he  raised 
to  this  temperature,  and  to  do  this  from  fifteen  minutes  to  more  than 
an  hour  will  be  required,  according  to  the  bulk.  Meat  should  never 
be  eaten  which  has  a  bright-red  color,  or  when  the  juice  is  distinctly 
bloody.  It  iH  safer  to  cook  racAt  for  a  longer  time  at  a  lower  temper- 
ature than  to  rojist  the  surface  only.  Under  no  circumstances  is  it 
safe  to  eat  raw  meat.  Tlie  advice  to  imtients  to  eat  raw  or  but  slightly 
cooked  beef  is  perhajM  sometimes  justifiable,  but  the  danger  incurred 
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should  be  borne  in  mind  and  sufficient  cooking  to  destroy  possible 
parasites  should,  if  possible,  be  permitted.  Scalding  the  meat  with  a 
very  little  hot  water,  as  usually  directed,  is  objectionable  from  the  fact 
that  the  water  does  not  come  into  contact  with  all  parts  of  the  meat  at 
a  sufficiently  high  temi>erature.  A  method  which  is  not  oi>en  to  this 
objection  and  does  not  materially  diminish  the  digestibility  or  iiavor 
of  the  meat  is  as  follows :  Put  the  meat,  after  being  stripped  of  its 
fibre  and  pounded,  into  a  glass  jar,  insert  a  thermometer  in  such  a 
manner  as  to  register  the  temperature  of  the  centre  of  the  mass,  then 
place  the  jar  in  a  vessel  of  warm  water  and  gradually  increase  the 
temperatiu'e  until  the  thermometer  indicates  70°  C.  (158°  F.)  and 
allow  it  to  remain  at  this  temperature  for  ten  minutes.  When  it  is 
necessary  to  administer  entirely  raw  meat,  the  danger  may  he  reduced 
to  a  minimum  by  thoroughly  pounding  it  and  passing  it  through  a 
fine  sieve.  Pickling  and  smoking  are  said  to  kill  cysticerci  in  meat, 
but  do  not  destroy  the  trichina  spiralis.  Smoked  meats  of  all  kinds, 
including  sausages,  should  l)e  cooked.  There  is  much  danger  also  in 
the  handling  of  uncooked  meats.  Butchei's  and  cooks  not  infrequently 
become  the  victims  of  faipeworms  in  this  manner.  Strict  precautions 
should  be  taken  in  the  kitchen,  particularly  in  the  washing  of  knives 
and  dishes  which  have  been  in  contact  with  raw  meat.  A  knife  that 
has  been  used  to  cut  meat  must  not  be  used  unwashed  to  cut  bread  or 
other  articles  of  food.  Neither  should  raw  meat  be  x)laced  in  contact 
with  vegetables  in  the  refrigerator  or  upon  ice  from  which  pieces  are 
taken  to  cool  drinking-water. 

The  greatest  care  should  bo  taken  by  physicians  and  patients  in 
the  handling  of  tii])owonns,  particuljirly  the  Tirnia  solium,  since  infec- 
tion may  follow  from  the  rupture  of  ripe  i)roglottidos  and  coutamiua- 
tion  of  the  fingers.  Patients  should  be  instructed  not  to  touch  the 
worm,  or  to  thoroughly  wash  the  Imuds  after  so  doing. 

The  parasites  (.•onsid(ired  in  this  chapter  are  seldom  transferred 
directly  from  one  pei-sou  to  auother,  exct^pt  the  Ascaris  lunibricoides, 
wliose  eggs  are  i)rol>jiLly  thus  transmitted  in  most  cases.  The  Oxyu- 
ris  vermicuhiris  also  is  sonietimes  conveyed  to  places  remote  from 
its  usual  habitat  on  the  fingers  of  its  host  and  may  in  the  same  man- 
ner reach  another  individual.  A  cliild  infested  witli  either  of  these 
|)arasitcs  should  be  isolated  and  not  i)erniitted  to  play  with  otli(n' 
children  or  to  occupy  the  same  bed  Avith  them.  Pro}>er  diet  and 
habit.s  of  cleanliness  undoubtedly  are  important  fjictors  in  the  jn'o- 
phyiaxis  of  this  chiss  of  parasites  in  children. 


THE  ECHZNOGOGCUB  GIST.  635 

The  CeBtodeB. 

The  Echinococcus  Cyst. 

The  treatment  of  echinococcus  cyst  by  internal  medication  is  use- 
less. Mercury,  the  iodides,  and  many  other  remedies  have  been 
reported  curative,  but  they  have  not  maintained  the  confidence  placed 
in  them.  Surgical  treatment  is  alone  of  value.  The  measures  to  be 
employed  in  individual  cases  differ  much  witli  the  character  and  lovsi- 
tion  of  the  cyst,  but  are  well  expressed  in  the  principles  laid  down 
by  Sutton  in  his  recent  work  on  tumors.  The  treatment  consistH 
"  (1)  In  removing  the  cyst  entire  whenever  this  is  i>os«ible.  Failing 
this:  (2)  To  incise  the  cyst  wall,  evacuate  tlie  contents,  and  when- 
ever ix>ssible  remove  the  true  cyst,  and  allow  the  cavity  bounded  by 
the  cai>8ule  to  close  by  granulation." 

Since  the  dangers  of  alxlomiual  section  have  l>een  reduced  to  a 
minimum,  this  method  should  take  the  pLu'e  of  all  othei-s  unless  the 
condition  of  the  })atient  forbids.  Removal  of  the  cyst  en  masse  is 
most  easily  accomplished  when  a  single  cyst  is  attached  to  the  great 
omentum  or  hangs  from  tlie  surface  of  the  liver  or  other  organ  with- 
out attachment  to  ailjacent  viscera,  or  when  a  small  number  of  cysts 
thus  situated  is  encountered.  After  abdominal  incision,  aseptically 
made,  the  cyst  is  to  be  drawn  through  the  oi>ening,  the  i>edicle  tied 
and  the  cyst  wall  cut  away  with  knife  f>r  cauter\'  as  in  an  ovariotomy, 
Ijoreta,  of  Bologna,  has  successfully  exci.sed  the  affected  ix>rtion  of  the 
liver  with  the  cyst.  When  numerous  or  firm  adhesions  preclude  the 
removal  of  the  cysts  entire,  and  when  these  are  buried  in  the  sub- 
stance of  an  organ,  the  l)est  procedure  is  thonmghly  but  carefully  to 
evacuate  the  cystH  and  enucleate  the  brood-capsule.  The  then  sterile 
cyst  may  he  allowed  to  close  by  granulation.  If  suppuration  has 
occurred,  the  cysts  must  bo  thoroughly  emptied  and  drainage  he  es- 
tablished by  means  of  a  tul)e.  In  o[>enitious  U]x>n  Lirge  cysts  which 
cannot  lie  removed  entire,  a  large  jmrt  of  the  sac  may  be  cut  away  and 
the  edges  stitchetl  to  those  of  the  alxlominal  wound.  Cysts  of  this 
character,  causing  compression  of  the  bladder  and  rectum,  have  l>een 
successfully  opene<l  by  perineal  section.  For  the  reniovid  of  cysts  in 
the  convex  surface  of  the  liver,  Gardner,  of  Australia,  has  rei)eatedly 
excised  the  overlying  ribs,  made  an  incision  through  tlie  pleura  and 
diaphi-agm,  and  stitchetl  the  cyst  wall  to  the  edges  of  the  opening  in 
the  diaphragm  and  these  to  the  margins  of  the  incision  through  skin 
and  ]>leura.  The  8ul)se<iuent  treatment  consistetl  of  drainage  and 
irrigation.  The  thermo-<»antery  hjis  l>eeu  succossfully  used  for  the 
removal  or  destruction  of  small  cvHts. 
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Trephining  has  been  successfully  resorted  to  iu  hydatids  of  the 
brain.  Mudd  reports  a  case  in  which  the  overlying  skull  bone  became 
so  rarefied  as  to  indent  on  pressure.  Incision  was  made  and  the  cyst 
removed.  Resulting  hernia  cerebri  was  overcome  by  pressure  and 
recovery  ensued. 

Echinococcus  cysts  of  the  lung,  even  w^hen  recognized,  are  not 
always  amenable  to  surgical  treatment,  but  several  cases  have  been 
successfully  operated  upon.  Hoffman,  for  example,  was  so  fortunate 
as  to  have  an  hydatid  cyst  forced  by  coughing  through  an  incision  he 
had  made  to  reach  a  supposed  abscess  of  the  lung  vrith  perforation  of 
a  bronchus,  and  destroyed  it.  Mosler  destroyed  with  the  thermo- 
cautery a  cyst  which  he  had  recognized  by  the  expectoration  of  small 
hydatids. 

Lumbar  incision  parallel  to  the  last  rib  is  preferred  for  the  removal 
of  echinococcus  of  the  kidney,  as  in  the  eases  of  Hamilton  and 
Pollosson. 

Echinococcus  of  bone  sometimes  requires  the  amputation  of  a 
member,  but  removal  of  the  cysts  is  often  possible  and  should  always 
be  attempted  when  the  destruction  of  bone  has  not  gone  too  far..  The 
operation  should  consist  in  the  taking  away  of  all  cystic  and  necrotic 
l>ortious  of  bone  and  the  ai)proximation  of  healthy  surfaces.  If  much 
tissue  has  to  be  sacrificed,  an  effort  may  be  made  to  gain  its  restora- 
tion through  one  of  the  methods  of  bone  implantation  (Macewen, 
Poncet,  Nussbaum)  or  by  means  of  the  ivory  or  bone  peg  or  cylinder 
of  Seun. 

The  rupture  of  an  echinococ<ms  cyst  through  the  overlying  body- 
wall  or  into  a  l>iie  duct,  a  brouehial  tul>o,  the  intestine,  renal  jjolvis, 
ureter,  or  bladder,  may  iu  each  instance  result  iu  recovery;  but  when 
the  cyst  jumrs  its  contouts  iuto  the  i)erit<>ueal  cavity,  into  the  i)leural 
cavity,  or  the  pericardial  sac,  serious,  even  fatal,  collai)se  is  likely  to 
result.  When  opportunity  affords,  howover,  the  cavity  invaded  should 
1:m>  opened  aud  thoroughly  cleausod  by  irrij^'ation,  the  ruptured  cyst 
l)eiug  at  the  same  time  treated  In-  one  of  the  methods  hero  descril)od. 

The  oldf^r  methods  of  treating  echinococcus  cysts  are  for  the  most 
part  to  1)0  condemned.  It  would  lx>  wrong,  however,  to  omit  men- 
tion of  them.  They  are  acupuncture,  jispirati(m,  electrolysis,  and  the 
iujoctiim  of  irritant  or  antiseptic  fluids.  All  of  them  have  l>een  fol- 
lowed by  satisfuctory  results  iu  some  cases,  some  of  them  at  timers  by 
disjistor.  It  should  be  remembered  in  considering  them  on  the  one 
hand  that  the  most  trivial  methoils  of  treatment,  mere  accidents,  have 
l>een  followed  by  cure,  and  on  the  other  hand  that  an  exploratory 
section  of  almost  any  part  of  the  body  l)y  an  exi>erienced  oi)erator  is 
often  safer  than  the  introduction  of  a  needle  or  tnx^ar.     If  for  anv 
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reason  one  of  these  methods  of  treatment  is  resorted  to  in  a  given 
case,  it  should  be  done  ander  strict  asepsis,  and  as  a  rule  only  after 
the  echinococcus  sac  has  become  united  to  the  overlying  tissues  so  as 
to  preclude  the  possibility  of  the  esca^je  of  fluid.  Time  must  be  given 
also  to  obtain  the  full  result  of  any  one  method  before  it  is  repeated 
or  another  is  tried.  The  growth  of  the  cyst  is  so  slow  as  a  rule  that 
several  months  may  be  allowed  to  elapse,  unless  continued  growth  is 
apparent. 

Acupuncture  is  performed  by  passing  one  or  more  needles  into  the 
cyst  and  withdrawing  them  immediately  or  after  i)ermitting  them  to 
remain  for  a  few  minutes. 

Electrolysis  is  employed  after  the  method  of  Durham,  by  intro- 
ducing two  fine  gilded  elec^trodes  from  five  to  ten  centimetres  a})art 
and  connected  w-ith  the  negative  pole  of  a  ten-cell  battery  (a  better 
test  of  battery  strength  is  its  ability  to  decom}>ose  a  salt  solution). 
A  i>ositive  8i>ouge  electrode  is  then  passed  over  the  abdomen,  near 
and  between  the  needles  for  ten  or  fifteen  minutes.  Constitutional 
disturbances  follow,  with  rise  of  temperature  to  from  101°  to  103°  F., 
and  the  al>florption  of  the  sac  rec^uires  weeks  or  months. 

Aspiration  is  i)erformed  by  withdrawing  only  a  small  (juantity  of 
fluid  through  a  small  sterilized  needle.  Very  gentle  suction  should 
be  made  in  the  solid  organs,  lest  hemorrhage  or  inflammation  ensue. 

The  injection  of  irritant  or  antiseptic  solutions  is  of  all  methods 
the  most  objectionable  and  is  now  rarely  practised.  Io<liue,  mercuric 
chloride,  ferric  chloride,  argentic  nitrate,  and  oxgall  are  the  agents 
that  have  been  most  used. 

The  Tapeworms. 

The  treatment  of  all  conditions  resulting  from  the  presence  of  a 
tapeworm  in  the  intestine  consists  essentially  in  the  removal  of  the 
I)arasite.  The  various  remedies  employed  for  this  purjKJse  act  with 
much  the  same  degree  of  success  ui>on  all  meml>ers  of  the  class,  some 
authoi's  preferring  one,  some  another,  for  individual  si>ecies. 

The  plan  of  treatment  which  is  most  successful  is,  first  to  bring  the 
alimentary  canid  into  such  a  condition  as  will  favor  the  action  of  the 
me<licine  to  Im  administered;  second,  to  administer  a  medicine  which 
will  kill  or  l>enuml)  the  ])arasite,  and  finally,  to  cause  the  expulsion 
of  the  worm  with  the  least  iKwtsible  delay. 

The  (piestion  when  to  l)egin  treatment  is  not  always  a  simple  one. 
If  i)n>glottides  are  lieing  dischargeil,  no  time  should  be  lost.  If, 
however,  so  large  a  i)art  of  the  worm  luis  l)een  recently  discharged  as 
to  render  its  death  probable,  treiitmeut  is  usually  delayed  until  seg- 
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ments  again  api^ear,  in  order  not  to  submit  the  patient  to  unnecessary 
medication.  It  is  not  wise  on  the  other  hand  tc»  ignore  the  possible 
presence  of  a  tapeworm  in  the  intestinal  canal  until  the  diagnosis  has 
been  established  by  the  discovery  of  proglottides.  In  many  cases  of 
obscure  nervous,  gastric,  or  intestinal  disturbance  it  is  advisable  to 
administer  a  mild  cathartic  and  instruct  the  patient  to  examine  the 
dejections  for  segments  of  a  woim,  and,  not  finding  them,  to  submit 
specimens  of  the  dejections  for  microscopic  examination  for  ova. 
One  of  the  least  injurious  teniacides  may  judiciously  be  administered 
in  such  cases.  The  stronger  medicines  should  not  be  given  without 
positive  evidence  of  the  presence  of  a  parasite,  unless,  jwrhaps,  in 
those  countries  in  which  the  presence  of  parasites  in  the  intestine  is 
almost  habitual. 

Prepatxitorif  Treatment 

Success  in  the  treatment  of  tapeworm  depends  as  much  upon  the 
care  with  which  the  prei)aratory  treatment  is  carried  out  as  ui)on  the 
selection  of  a  teuiacide.  Before  the  administration  of  a  remedy 
selected  for  a  given  case,  the  alimentary  canal  should  be  brought  into 
a  condition  to  favor  its  action.  For  two  days  the  patient  should  be 
placed  upon  a  diet  which  requires  only  stomach  digestion  and  leaves 
in  the  intestine  the  least  possible  residue.  Milk,  beef,  chicken,  soui)s, 
very  little  breiul,  and  no  vegetables  is  a  good  diet.  The  exclusive 
use  of  kuniyss  is  l)etter.  The  custom  of  some  i)liysicians  to  adminis- 
ter certain  uiiicles  which  are  supposed  to  l)e  re])nlsive  to  the  worm, 
such  jis  ^'Hi'lic,  onions,  salt  lieniuK*  '^-^'d  fruits  containing  small  pii>s, 
is  of  doubtful  (iXiM?di('Ucy.  It  is  Ijottcr  to  have  the  intestines  us 
nearly  empty  us  possible.  Luxutivos  should  be  udministerod  if  the 
action  of  the  bowels  is  sluggish,  but  only  those  of  mild  action,  in 
ordi*r  not  to  bvpuk  the  worm.  A  copious  enoiua  should  l>e  ordored 
the  night  before  administering  the  teuiacide  so  as  to  cleanse 
thoroughly  the  lower  bowl. 

Medicinal   IVatfntent. 

Muny  medicines  ure  em])loyed  for  the  destructitm  of  ticniio,  but  the 
most  eii'ectivu  of  them  muy  lw3  counted  on  the  fingers  of  one  hund. 
8ouu'  of  llieui  kill  the  purasite,  while  others  u]>pureutly  only  cause  it 
to  release  its  hold  upon  the  intestinal  wall  and  aid  in  its  expidsion. 
The  former  ure  to  Ik*  preferred. 

The  teniucide  should  1k^  administered  in  the  morning,  fasting, 
ufter  or  with  u  eiij)  (»f  cofFee,  but  without  food.  The  putient  should 
then  muiutuin  a  recuuilwut  posture  in  order  to  guard  against  vomit- 
ing, uu  accident  which  is  to  be  avoided  both  on  account  of  the  inter- 
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ruption  of  treatment  and  the  danger  of  raising  ripe  proglottides  into 
the  stomach  where  their  rupture  may  lead  to  subsequent  parasitic 
disease. 

Male  Fern  (Aspidium  filix  mas) .  — Male  fern  is  one  of  the  oldest 
as  well  as  one  of  the  most  popular  and  most  certain  of  the  teniacides. 
It  is  said  to  be  most  effective  in  the  removal  of  the  Bothriocephalus 
latus  and  of  young  taeniae.  It  is  usually  given  in  the  form  of  its  oleo- 
resin  or  an  ethereal  extract,  in  the  dose  of  from  4  to  8  gm.  (1  to  2 
drachms).  The  oleo-i-esin  is  best  administered  in  capsules,  from  four 
to  eight  in  number,  to  be  taken  at  intervals  of  fifteen  minutes.  Larger 
doses  than  two  drachms  of  a  good  preparation  are  unnecessary  and 
are  not  devoid  of  danger.  Coating  the  capsules  with  keratin  prevents 
their  solution  in  the  stomach  and  renders  their  action  on  the  worm 
more  concentrated.  The  oleo-resin  and  ethereal  extract  have  been 
administered  also  in  the  form  of  pills  made  with  the  powdered  root. 
A  cathartic,  preferably  a  saline,  in  full  dose,  as  a  half-ounce  to  an 
ounce  of  magnesium  sulphate,  is  to  be  administered  in  from  a  half 
hour  to  an  hour  after  the  last  dose  of  the  teniacide,  to  hasten  the 
expulsion  of  the  worm.  Castor  oil  is  objected  to  since  it  is  believed 
that  oils  increase  the  absorption  of  the  mule  fern  and  consequently 
its  toxic  action. 

Other  prepamtions  of  male  fern  are  seldom  resorted  to.  The  dose 
of  the  powdered  rt)ot  is  from  2  to  0  gm.  (30  to  90  grains)  in  pills  or 
cai)sules  or  deccx^tion. 

The  administration  of  full  doses  of  ether,  chloroform,  or  cliloral, 
with  the  teniacide  or  immediately  after  it,  is  of  doubtful  exi>ediency 
and  not  tUtogether  devoid  of  danger.  It  is  absolutely  essential  to 
success  that  the  preparation  of  male  fern  l)e  fresh  and  of  full  strength. 
The  oleo-resin  should  have  a  distinctly  greenish  color,  if  brown  it  is 
inert.  Crystals  of  filicic  acid  that  may  have  been  precipitated  should 
be  incor[)orated  by  stirring  l)efore  the  preparation  is  dispensed. 

Pomegranate  (Grauntum). — The  bark  of  the  i>omegranate  root  is 
another  old  and  reliable  teniacide.  It  is  administered  in  the  morn- 
ing, after  the  preparatory  course  of  treatment  that  has  been  described, 
and  is  best  given  in  the  form  of  a  decoction  of  the  fresh  nx)t  bark  or 
as  the  tauuate  or  sulphate  of  its  active  principle,  i)eUetierine. 

The  dec<K'tion  is  prei)ared  by  soaking  64  gm.  (2  oz.)  of  the  fi^esh 
bark,  well  chopped,  in  750  c.c.  (lA  pints)  of  distilled  water  over  night, 
then  gently  boiling  it  down  to  500  c.c.  (1  pint).  This  quantity  is  atl- 
ministered  in  three  i)ortious  at  intervals  of  a  half-hour  or  less.  The 
taste  of  the  dectn-tion  is  extremely  nauseating  and  therefore  the  prejwi- 
raticms  of  |)elletieriue  are  now  more  genendly  employed.  The  tauuate 
is  to  be  preferred  because  it  is  tasteless,  the  solution  of  Tanret  being 
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probably  the  preparation  most  UBed.  The  dose  is  from  0.5  to  1.0  gm. 
(7  to  15  grains) ,  which  should  be  taken  in  one  or  two  portions  in  a 
little  lemonade.  The  efficacy  of  the  tanuate  is  said  to  be  increased 
and  its  toxic  action  at  the  same  time  diminished  by  the  previoas  ad- 
ministration of  a  few  grains  of  tannic  acid.  A  brisk  cathartic  is 
to  be  given  within  an  hour  after  the  medicine.  The  writer  has 
recently  tried  with  success  the  one-hour  method  of  a  local  charlatan, 
which  consists  in  giving  a  half-ounce  of  magnesium  sulphate  twenty 
minutes  before  and  again  a  half-ounce  twenty  minutes  after  the  pelle- 
tierine  solution,  wliich  is  administered  in  a  single  dose.  Before  the 
hour  has  been  completed  the  entire  wonu  is  usually  expelled. 

Ct<880  (Kousso,  the  flower  of  the  Hagenia  Abyssinica). — Cusso 
ranks  next  in  favor  and  is  the  remedy  which  is  most  used  in  Abys- 
sinia. Heller  prefers  it  above  all  other  remedies  and  recommends 
that  it  be  administered,  after  preparatory  treatment,  in  divided  doses 
during  an  hour,  20  gm.  (5  drachms)  for  a  Taenia  solium  or  30 
gm.  (7^  drachms)  for  a  Tsouia  saginata,  the  last  dose  to  be  fol- 
lowed in  two  houra  by  a  small  dose  (2  drachms)  of  castor  oil.  The 
best  mode  of  administration  is  the  infusion  of  from  8  to  12  gm. 
(2  to  3  drachms)  in  125  (4  oz.)  of  boiling  water  which  is  allowed  to 
cool  and  is  administered  without  being  straiued.  The  flowers  may  be 
given  in  a  mixture  with  honey,  or  they  may  be  compressed  and  en- 
closed in  capsules.  Bosenthal  administers  it  in  gram  tablets,  of 
which  twenty  are  to  be  swallowed  during  the  course  of  an  hour,  with 
the  aid  of  a  little  coffee  or  lemonmle.  Bamberger  combines  cusso 
with  the  extract  of  male  fern  (6  gm.  of  the  former  to  75  minims 
of  the  latter).  Cussiu,  the  active  principle  of  cusso,  is  highly  recom- 
mended by  sonus  but  iis  strongly  oj>j>osed  by  othera.  The  dose  is  2 
gni.  (30  grains).  Piv'^^iiaiicv  is  a  i)<)sitivo  routraiiulication  to  the 
iulniiuistiiitiou  of  <'uss(>. 

Ti'rpiiif'uiv. — Tho  oil  of  tuii)eutiue  is  an  efticiout  remedy  for  tiii)e- 
worni  in  tlio  (li)S(*  of  1  or  2  ounces,  adniinistored  in  an  egg  eniul- 
sioii,  or  with  an  equal  (juantity  of  castor  oil.  It  d(H\s  not  usually 
HMjuiro  tlie  sul)se(|uent  administration  of  a  cathartic,  hut  if  the  worm 
is  not  expelled  within  two  hours  a  purgative  should  l>e  given.  Tho 
usr  of  turpentiniMs  oltjectionalde.  however,  on  account  of  its  irrihint 
action  ui»on  the  urinary  organs. 

Koimihi  has  brcn  used  with  mucli  success  in  tho  East,  in  doses  of 
from  4  to  H  ^^m.  d  to  2  dr.'ichnis)  ]M)wdered,  t>r  4  to  12  gm.  (1  to  3 
draclims)  of  a  saturated  tin<'ture.  given  in  cinnamon  water.  It  does 
not  cause  niucii  nausea  or  gripin^^. 

Pnni[tkhi  M((/  (Cucurhita  pipo)  is  a  n'lru'dy  alnnit  which  there  is 
nuich  ditFereuce  of  opinion,  snme  classing  it  among  the  most  effective 
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of  the  leuiocides,  otliei*H  denying  thai  it  has  nny  such  pn>|>ertieH.  Its 
ridiuinistrutioi]  \h  nnquestiouably  f^^iUowetl  by  tlio  expulKiou  of  the 
wtjiui  iu  II  birj;e  projKjrtiou  of  en«e«,  Jind  it  iH  on©  of  the  tiafeHt  i*euie- 
dioH  for  chiltbeu.  The  out4^r  riuil  of  fresh  seeds  is  reinovoil  iind  the 
|)u]p,  after  hflving  been  chopi)e<l,  is  stewed  into  a  mush,  which  may 
be  sweetened  and  flavored  with  eiuiuiniou.  From  1  to  2  oauce« 
is  the  dose  for  a  chiUl,  twice  as  much  for  an  adult.  It  shoukl  be 
given  in  the  uiomiiig,  fiistiug.  A  dose  of  paHtr>r  oil  or  effor\''OBcent 
maguosiuni  citrate,  given  shortly  before,  renders  its  }U'tion  more  cer- 
tain, and  shoidd  lie  re]>eute<l  iu  two  hours  if  the  worm  is  not  expelletl. 

Cocoannt  has  rapidly  gainetl  in  favor  recently  a«  a  tenijtcide.  The 
milk  and  albumin  of  an  entire  nut  must  be  consumod  within  u  few 
hours  and  followeil  by  a  brisk  cathartic. 

fihivk  Oxxdf  of  CojijK'v. — The  black  oxide  of  copper  is  retvwnmemled 
by  Hager,  who  administeis  it  iu  pilk.     The  formula  (Ger.  Ph.)  is: 

9  CuprI  oxydati  nigri 6.0    (3  fas.) 

CalcarifC  carbonicir,  ....    2.0     [gr.  xxx.) 

Boli  iilbn>  lorigaUB L3.0     (S  iij.) 

Glvcerini 10.0     (0  J  iiu.) 

M.  ft.  pilulas  Xo.  cxx.  8.  Two  pills  four  times  dAily  during  tb«  first 
week ;  three  pills  fuur  times  tlnily  during  Uic  next  week,  to  an  adult.  A  child  may 
take  two  pills  twice  dully,  the  number  Dot  to  exceed  fifty  pills.  Add  foods  and 
drinks  arc  to  be  avoided  during  tbe  course  of  treatment  a&d  tudf  an  ounce  of 
castor  oil  should  be  glveA  at  Its  cloee. 

Of  tJie  many  oilier  remedien  whicli  haro  been  reported  suocessfnl 
in  the  treatment  of  tapeworm,  but  few  nce<l  l>e  mentioned. 

yapftffudin  ajif^ears  to  Ik>  one  of  tlie  safest  and  most  effective  of 
anthelminthioa.  It  may  be  given  in  doees  of  from  10  to  30  graiuB,  fol- 
low(»d  in  an  hour  by  a  cathartic,  preferably  castor  oil.  The  entire 
worm  is  usually  discharginl,  ami  no  toxic  effects  are  produced. 

Thjmol  and  mtfrt*>i  have  lieen  given  in  8-gm.  doses.  Toxic  ef- 
fects fre4|uenily  folh»w,  and  it  Ls  donljtfnl  whether  they  possess  Mxy* 
suiKi-riority  over  turf>entine,  although  thymol  has  receiveil  much  com- 
mendation in  recent  litemture. 

Sitfii-f/ftr  nriti  haft  lieen  used  with  success  in  thmeH  of  3  gm.  (45 
grainH).     Sjdol  Iww  pn^vod  sncceanful  in  ftl»ont  tlie  suime  dose. 

Bartholow  attributes  teniacidal  pro|ierties  to  pa|»ain  in  doses  of  10 
grains  thrice  daily,  after  menis. 

The  Trfofment  of  Chtldreru 

The  expulsion  t>f  a  tieuia  from  the  int<«tino  of  a  cJiild  ref|nires  the 
utmost  care  aiul  is  always  fraught  witli  difHculty.     It  c^m  usually  l»e 
acconiplinhed,  however,  if  the  preparatury  treatment  bo  carefnllv  car- 
Vui..  VIII. -41 
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ried  out.  The  cliikl  must  be  starved,  difficult  and  unpleasant  as  it 
is  to  do,  only  inilk  and  soups  being  allowed  for  a  day  or  two  before 
administering  the  teniacide.  The  pumpkin-seed  mush  is  usually  the 
best  remedy  to  begin  with  and  will  prove  effective  in  a  large  propor- 
tion of  cases.  Cocoanut  promises  well,  but  the  dose  is  almost  too 
large,  even  for  a  child  ignorant  of  the  reason  for  so  liberal  a  supply 
of  the  delicacy.  If  a  stronger  remedy  is  required  the  black  oxide  of 
copper  or  pelletierine  should  be  chosen.  The  latter  should  be  given 
in  the  dose  of  0.07  gm.  (1  grain)  of  the  alkaloid  or  0.14  to  0.28  (2  to 
4  grains)  of  the  tannate,  preceded  by  a  grain  or  two  of  tannic  acid. 
Santonin  has  occasioned  the  expulsion  of  ttenisB  and  may  be  tried  be- 
fore resorting  to  severer  measures. 

Exarnhmiion  of  Dejections. 

It  is  of  the  utmost  importance  that  the  evacuations  of  the  patient 
be  carefully  examined  to  determine  whether  the  entire  worm  has  been 
discharged.  To  facilitate  this  examination,  the  patient  should  be 
iustmcted  to  defecate  into  a  vessel,  preferably  a  bucket,  half  filled 
with  water.  The  worm  usually  sinks  to  the  bottom,  while  the  faeces 
rise  to  the  toj).  The  fluid  may  then  be  carefully  poured  off  and  more 
water  added,  the  process  being  rei>eated  until  only  the  parasite  re- 
mains. This  may  then  be  examined  by  lifting  loop  by  loop  into 
another  vessel,  care  being  taken  to  secure  all  the  smallest  fragments. 
The  patient  should  be  instructed  regarding  the  size  and  appearance 
of  the  head.  The  examination  should  be  repeated  after  every  evacua- 
tion for  two  or  three  days,  in  case  the  head  is  not  discovered,  since 
it  may  find  temporary  lodgment  in  the  large  iutcstiue. 

After-  Treat  mcni. 

It  may  be  necessary  to  restrict  the  diet  of  the  patient  to  easily 
digested  food  for  a  few  days  after  the  exjmlsiou  of  a  tai)e\vorm,  but 
as  a  rule  recovery  from  the  effects  of  the  medication  is  prompt  and 
entirely  spoutaiieous.  Treatment  is  sometimes  reijuired  to  relieve  an 
anjcinic  couditiou  resulting  from  the  i)rol(mged  i)reseuce  of  a  i)arasite 
in  the  iutestiue,  especially  incases  due  to  the  presence  of  the  Bothrio- 
ce[)halus  hitus.  Bothriocephalus  amemia  ai>pears  tobe  ideutical  with 
])eruicious  aiueinia,  but  as  a  rule  disappears  in  six  or  eight  weeks  after 
the  expulsion  of  the  parasite.  Ferru^^inous  jtre])aratioiis  may  l)e 
re(]uire<l.  The  tincture  of  the  chlttrido  ^^i  iron  would  ai>|>ear  to  l>e 
most  appropriate  if  Schaumaim's  statemeni  that  hydrochloric  acid 
remains  long  absent  from  the  gnstric  juice  is  correct. 

Knowledge  of  the  fact  that  grave  anaemias  may  result  from  the 
presence  of  i>arasites  in  the  intestine  (see  also  "Dochmiasis")  should 
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suffic*ienil,v  estaliltHh  the  a4lviMiiliilit.v  of  inakiiif^  frcNiuent  catvfiil  ex- 
aminationB  of  the  dejoctiouA  of  aiiffiinic  [Nitiente  for  the  oggs  of 
parasites. 

CrsnCERCTS   CELLrLOBiE. 

Two  KiVAt  f»1)Htju'l(>H  lie  ill  the  way  of  our  iutelli^eut  treaiiupnt  of 
couditions  due  to  tlie  preseuce  of  cysticerc'i:  first,  tlie  difticiiltv  of 
makiug  a  positive  diaguo8is  in  most  cohcs;  aud*  secoud,  the  fact  tJiat 
we  have  no  well-establishcil  remetly  rapahle  of  destn»yiiif;  tlie  rvsts. 
Felelti,  of  Cutauia,  offers  the  extract  of  male  feru  as  a  H|H»infic  iu 
the  dose  of  from  1  to  3  gm.  (15  to  45  KTAins)  for  ouly  a  few  <hiy». 
This  treatment  cuuse<l  rapid  dimiuutioii  axid  apiMirent  eun*  of  the 
cysts  iu  tw(»  cjises  under  liis  caiiv,  but  tlie  result  as  yet  hicks  suffi- 
cieut  couHrmatioD.  Aside  from  this  tlie  treatment  must  be  symptiv 
matic,  loitkin^  to  the  relief  of  pain,  nervous  excitiibility,  or  other 
disturliance  of  function.  The  surgical  treatment  is  limited  to  tlie  r^ 
mnval  of  cysts  whose  exact  location  is  known,  when  the  nr^ncT  of 
the  symptoms  justities  tlie  risk  eutailed.  In  many  cases  t4>1eniuce 
of  the  cyst  is  ultimately  established,  all  8ynipt4.>ms  subside,  the  cys- 
ticerci  die  and  assume  the  part  of  inoffensive  forei^cn  l>odie8,  finally 
l>ocominj;  calcified.  Cysticerci  have  l^een  destroyed  or  removed  fn>m 
the  eye,  the  brain,  the  Ixiues,  and  man\  other  rejcions.  Puncture  of 
the  cyst  and  aspiration  of  the  i^imtfiined  Huid  is  the  methoil  of  deistruc- 
tion  usually  employed,  some  oj^rators  following  Uiis  witli  the  injection 
of  ioiliue  or  alcohol. 


The  Trematodes. 

All  members  of  this  large  class  of  i>arasites  subsist  ni>oij  the  blood 
of  their  lu>st  and  <MmHe*|neutly  j>nHlnce  more  or  less  pn»fonnd  anaemia 
as  a  common  symptom.  Owing  to  the  varying  Ux-ation  <>f  tliffereut 
N|»ecies,  iu  the  small  or  liirge  inti'stine,  thegjdl  bhulder.  the  bile  ducts, 
or  in  the  blotnl-vesseLs  o(  the  liver,  lungs,  spleen,  kidneys,  ureters, 
bhMlder,  mesentery,  iind  other  i-egions,  a  great  diversity  of  oUier  sym|»- 
toms  is  also  protluced.  notjibly  diJirrhcea.  dysentery,  lucmaturia,  cough, 
asthma,  ])yeh>uephritis,  pyouephntis.  The  diagnosis  is  c(mfirmed  by 
finding  tlie  eggs  or  the  imrasites  in  the  itvce»,  urine,  sputum,  etc. 

The  idejil  treatment  of  these  conditions  would  l)e  the  exhibition  of 
some  agejit  cajwdile  of  exerting  a  toxic  influence  ujMni  the  [tarasiteA 
through  the  medium  of  the  bltHHl,  and  this  is  the  plan  which  is  usually 
aimed  at,  even  when  the  parasites  are  h Halted  in  the  intestine.  Prepa- 
ratious  of  male  fern  in  full  dosvs  luivr  ustndly  proveil  fairly  8UCi*ess- 
fttl,   probably  acting  directly    upon   i>arasites   located  in  the  small 
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iiilwliiie  and  fthrooKh  the  blood  as  velL  Heller  adrian  a  trul  of 
benaene  or  picric  tu:'ul  in  tlieae  cases.  Solicrlic  add,  aaM,  and  iwp^ 
Uialia  would  profaafalj  proire  aa  sttscaeasfol,  and  thriaol  has  reoondy 
been  ttyutnmeDded.    Braziliai]  phyakiaiifl  use  for  tbe  laosl   pari 

**  dolLuiua, "  a  preparatiou  made  fn^m  tbe  Ficos  doliAria,  Imt  Strum* 
pel]  proDooDoes  it  inferior  to  male  fern.  Dight^  of  Syria,  has  uada 
the  iugeuiooB  snggehtion  to  administer  lai^i^  qQantities  of  tHily»haPBttej 
hydrogen  or  of  carbonic  dioxide  by  rectal  injection,  especially  in 
i^aaes  due  to  the  preHeuce  of  the  hiematobia  BilharziA,  as  the  gas 
would  \Mi  reailily  abeorbe<l  iuto  the  hemorrhoidal,  vesical,  aod  mesett- 
teric  reins  and  come  into  direct  contai*t  with  the  worms.  As  the 
gases  pass  to  the  lan^  ff>r  eliminatirm,  they  wonld  also  exert  a  booa- 
ficial  iuHueuee  in  i*a«es  of  the  Distoma  pulmonale. 

To  remove  trematodeH  fr<»m  the  hirge  bowel,  copionn  iujectioiis, 
preferably  through  a  colon  tul»e,  with  warm  solutions  (»f  drugs  known 
to  act  dolet4>rir>usly  a|>on  the  parasitetH,  should  l>e  nse«l.  CrtHjlin,  vtu^ 
\to\lc.  acid,  tannin,  alum,  etc.,  are  most  used,  but  they  do  not  always 
overcome  the  dLsease  without  the  cou joined  iR^tion  of  an  iut4*rujd 
remedy.  Such  accideuts  as  tbe  occlusion  af  the  l>owel  ornf  the  ureter 
may  require  ]»rompt  operative  interference,  and  the  mnuy  uleendious 
of  the  mucous  membranes  infiltrated  or  otherwise  injnreil  by  the 
deiMiBitH  of  eggs  may  retjuire  8j>ecial  meth(xls  of  treatment. 

The  aua*mia  produced  by  these  parasites  retjuires  the  admiuiMni- 
tiou  of  iron;  some  authors  express  preference  for  Bland's  pilU,  others 
for  a  com1>ination  of  iron  with  the  bitter  tonics,  e.^.,  the  elixir  of  iron, 
iiuiuinc,  and  strychnine. 


The  Nematodes. 


ASCABIS    LcMBRlCOmEB. 

For  a  day  or  two  before  the  administration  of  medicine  for  the 
removal  of  this  pariisite,  the  alimeutary  canal  of  the  ]iatieut  should 
\)t3  prepared  by  restriction  of  tliet  to  such  food  as  is  digestetl  and 
almut'bfMl  chiefly  iu  the  Ktomach,  so  as  tij  give  the  auiheluiiutic  the 
bi«t  jMiMsible  opiMjrtuuity  U)  act,  Siinlijuiu  is  the  remedy  7«fr  tjcad- 
lena\  in  doHes  of  from  gr.  i  to  i.,  for  a  child  of  three  or  four  years. 
It  kIiouKI  fje  adminlHtcred,  sh  a  rule,  in  oombinjititm  with  a  little 
<-ti.loiM4'l  (gr.  1*0  to  1),  and  followed  by  a  mild  laxative,  castor  oil, 
arf)inatic  syrup  <>{  rlndwirb,  or  effervescent  magnesium  citrate. 
KiichfiMiieiHt^^r's  nietluMl  was  to  mix  two  to  four  grains  of  san- 
tonin with  an  ounce  of  castor  oil  and  administer  one  teas|)<x>nful 
of  thn  mixture  every  hour  until  it  oi>eniUHl  U|Mtn  the  bowels.  Sun- 
tonin-i^alomul  powders  may  be  mixed  with  a  little  butter  and  spread 
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on  a  rHc©  of  liroiul.  TLp  eonfoctinnfi  of  KAuioum  kept  l»v  the  upotlif^ 
cjiries  may  Im*  ust'tl,  pruvidiuK  they  do  uctt  coutuiu  tiK»  much  of  the 
aautoniu.  The  syrup  of  Heniui  Ik  aIao  a  good  vehicle  with  ohiKheu 
who  do  not  take  medicine  reatlily.  The  worms  are  usually  vtnded 
in  the  tirst  evacuation  after  the  adiuiuistratiou  of  Kaut4>uiii,  hut  may 
continue  U>  patw  for  seveial  dayH.  It  is  advisable,  therefore,  to  re|>€At 
the  dose  of  the  ilrug  every  second  ihiy  so  hm^  ils  IIm*  worms  coutiiiue 
to  1m\  liiscliur^^tHl.  The  only  ui»|>lej4HaiJt  efl'e<'t  of  sautouiu  iu  pio|»er 
dtwimo  is  a  slight  discoloration  of  the  urine;  cerehnil  disturluiucen 
aud  yplhiw  vision  are  always  imlicativo  lA  au  excessive  dose. 

Ainotig  the  many  other  remedies  which  have  In^eu  ustHl,  meution 
need  Im  made  of  ouly  a  few,  sucli  aa  the  tluid  extract  of  8pi^elia  aud 
seuna  ("worm  teji"),  iu  doses  «»f  a  half-dnu'hm  toadnu'hm  everv  Imur 
until  itlioginsto  purge,  oil  of  cheno|MHHum.  live  ti>  ten  droi>s  on  sugar, 
and  (lie  infusions  of  cusho  and  kamala. 

Certnin  uuplejisant,  ev«»u  dan«ennis.  accidents  may  result  from  the 
presence  of  lumbricoid  worms  in  the  intestine.  Elevation  of  tvm|>ei'a- 
ture  not  iufreiiueutly  follows  their  death,  by  treatment  or  otherwise, 
and  continues  until  their  expulsiou.  The  ctmditiou  does  nf>t  usually 
rwpiire  tn^atment.  but  two  or  three  grains  of  phemu^etin  witli  a  ^rain 
of  salol  may  l)e  given  every  three  or  four  hours,  meajsurea  to  hasten  the 
expulsiou  i>f  the  pjinisites  not  being  overlookeil. 

Intestinal  olistruction  by  the  a4*cumulation  of  worms  into  a  Ml* 
like  mass  siioiild  1m>  treated  as  a  cifcs«^  of  simfile  obstruction,  a  con- 
dition from  which  it  can  rarely  U>  differentiated.  The  me;isures 
empU»yed,  brietly  Htikt<*d,  are:  altsolute  rest,  the  relief  of  pjiiu,  if 
seven*,  with  opium,  concentndod  diet,  gentle  stimulation  of  jteristalsiA 
with  calomel  iu  combination  with  santonin,  the  external  application 
of  cold,  and  effoiis  to  disliMlge  the  ol>structing  mass  by  gentle  alHlond- 
nal  taxis.  These  failing,  alKhtmiual  se<*tiou  sliould  not  l»e  too  hmg 
deferred,  success  de|>i^nding  largely  u|Km  the  tiute  of  openition. 

When  the  round  worm  wiuiden*  from  its  usual  habitat  in  the  small 
intestine  into  the  biliary  passages  serious  obstructions  aud  some- 
times Buppunitive  iudammation  result.  If,  as  has  hap|>eued,  it  paidses 
up  through  stomach  and  (esophagus  to  the  respiratory  passages, 
ahirmiug,  even  fatal,  dys{inu*a  may  l*e  prcxluced.  By  its  jMissiige 
downwards  in  the  int««tine  ]>erforati(m  of  intestinal  ulcers  and  apt»eu- 
dicitin  are  said  to  have  oocurre^l.  In  the  biliary  pasKages  the  dit)i- 
cxihy  of  diagnosis  pre^'ludei*  all  intelligent  treatment.  MenMures 
inteudeti  to  thin  the  bile  aud  to  increjise  its  tlow  may  Im>  resorted  to, 
AS  in  a  case  of  icterus  from  another  rnuse.  but  will  probiddy  faiL 
Oi>erative  meoAures  offer  little,  since  the  |NinLsi(es  \in*  rand\  i"<infiniNl 
tu  aoi^etisiblo  rcgious.     Iu  the  phur>ux  aud  lannx  the  worm  may 
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sometimes  be  foimtl  aud  dislfjdg&cl  with  tli^  finger  or  an  appropriate 
iustrument,  if  llie  uawe  is  Heen  early* 

Tlie  various  distarbaaceJi  of  the  nervous  system  which  ocwisionully 
reBuJt  from  the  irritation  caused  b>  luiubricoid  warms  in  the  intewtijie 
^GueruUy  Habside  pnimptly  upon  thti  reinavul  of  the  i-auwe.  Head- 
ache, chorea,  epileptiform  couvulHious^  dreiims,  various  diaturbancoa 
of  mnsitnlar  actitm  are  among  the  disordei'H  of  tliis  class.  The  a^l- 
uiiuiHli-ntiou  of  a  few  dosea  of  fiantonin  in  jversiBteut  cases  of  obscuiio 
nBrvous  dinturbauce  in  a  child  is  often  a  u*«?fid  test, 

OxYUItIS   VEliMIClTt^VBtS. 

The  Hii'LHuIworm,  piuwcu'm,  seatworm,  as  it  is  Taiionaly  ealledj 
do*?s  not  always  require  the  administration  of  medicine  per  os.  L^xtid 
treatment  by  melius  of  ctJiiiouH  euenuita  is  usually  all  that  is  neces- 
sary, Fnr  tills  purijo^e,  plain  cold  water,  Holuti^iuH  of  e<)niniou  salt, 
alum,  tauuin,  camplior,  pntiv^sium  sulphide,  asafetida,  viue^gar, 
euealyptfil,  earbnlic  acid,  creolin,  and  many  other  Bul^stjiuces  are 
ut*ed.  Probably  the  Himplest  and  ftureat  enema  is  a  dectH'tion  of  altws 
or  an  infusion  of  senna  or  quaHnia.  Tnrin^utiue  iu  ej^g  emulsion  la 
t^fficieut  when  tUe  parasites  ix'-cupy  only  the  lower  part  of  the  1ari;e 
bowel,  but  may  pnnluee  unjileanant  msult«,  Poisonin^jr  J lait  followed 
the  use  of  carbnlic  i%cuh  Cod-liver  oil  Ikis  l>eeu  successfully  employetl 
by  enema.  Whatever  the  agent  employed,  a  kr^e  quantity  must  be 
injected,  preferably  tlmiugh  u  colon  tube  ao  as  fe>  iill  the  larj^e  l)owel, 
and  the  enema  should  lio  retained  as  lont(  as  possible.  Pei*sistency 
iu  al^o  osseutiuL  The  treatment  should  bo  uoutiuued^  at  loaut  one 
enema  dail3%  until  the  worms  cease  to  pass.  The  irritation  of  the 
parts  about  the  anus  may  be  relieved  by  bathing  and  the  application 
of  carbolated  vaseline. 

Enemata  failing  to  arrest  the  discharge  of  oxyurides,  it  is  safe  to 
infer  that  the  parasites  have  invaded  the  small  intestine  and  to  begin 
the  administration  of  santonin  or  other  of  the  remedies  used  to  de- 
stroy the  lumbricoid  worm.  Rhubarb  is  said  to  exert  a  toxic  influ- 
ence upon  the  oxyurides. 

During  and  after  the  treatment,  tonics  should  l>e  administered  to 
overcome  the  usual  anaemia  and  emaciation,  and  evei'y  effort  should 
be  made  by  scrujmlous  cleanliness  to  avoid  the  conveyance  of  the 
parasite  or  its  eggs  by  the  child's  lingers  or  otherwise  to  the  respira- 
tory passages  or  elsewhere.  When,  however,  other  regions  become 
infested,  thorough  cleanliness  with  the  application  of  one  or  other  of 
the  above-mentioned  decoctions  or  infusions  will  generally  suffice. 
Thymol,  eucalyptol,  boric  acid,  or  mercuric  chloride  may  be  used  in 
the  respiratory  passages. 
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Trichocephaliasl**. 

Reoeut  iuveatiKations  indii^ito  tliiit  the  prosonce  of  tbe  TricLo- 
eephaliiM  clispur  in  the  twcuiu,  it«  most  frei|ueut  ubode,  is  bv  no  meauH 
K(i  liHi'iiilosH  im  iiioHt  liuthors  liave  o-oiiHidereil  it,  l)ut  that  ]in)fottn<l 
Huiumia  luid  ciirouie  diarrhoea,  sometimes  profuse  uud  blood-Htjiiut*<l. 
iim,v  1h>  ]>rtxluced  by  it,  eveu  iu  small  uumlters.  Agniii  tin*  iin|Hirt- 
mico  of  Hxaminiu^  the  dejections  of  anremie  pntieiitn  is  Jippnreut.  The 
tiejitmeiit  of  this  foiiditiou  is  pnu*tii*alK'  the  same  as  that  fnr  the 
removal  of  the  oxyuris,  f»aiuH  l>eiuK  taken  tliat  the  euematji  are  deliv- 
ennl  hi^^li  up  in  the  w»k>n,  so  iw  to  deluf^e  the  i*a>t'tiui.  Anthelmiutitsi 
should  at  the  same  time  be  jidmiuistereil  by  tlie  mouth. 


DRACUNoiTLrs  Melunenhw. 

The  treatment  whirh  h;ts  l)ei*n  eniploywl  for  the  reraovjd  of  the 
guinea-worm  lias  Ihh-u  Umited>  luitil  re<*eutly,  to  tlie  rtMUoval  of  the 
]Mtrasite  from  its  hKlgment  in  tbe  tlesh  by  the  slow  process  of  seizing 
the  |»art  whirh  presents  uinm  rupture  or  incision  of  the  burrow  and 
slowly  winding  it  n|M)n  a  piece  of  wimkI,  an  inch  or  two  daily,  until 
the  entire  worm  hits  l»een  reniovtnl.  The  process  nHjuin'd  from  two 
to  twenty  days,  a^'ConlinK  t*)  the  lenj^th  of  the  worm,  and  tin*  utiufXHt 
care  i(»  avoid  a  rupture  of  the  ]»anisite  and  the  jNissible  lilieration  of 
liviuf^  embryos.  Emily,  (»f  the  Frendi  navy,  has  ha*l  excellent  restilta 
from  the  sulvutaueous  injecticm  of  mercuric  chloride  (1:1, (WO).  If 
the  worm  has  not  jHM-forated  the  skin,  he  inserts  the  n«MHlIe  at  si^»veral 
]ilaces  into  tlie  burrow  and  injects  a  Pravaz  syrinj-jjeful  of  the  solution. 
The  deml  worm  undergoes  al»sorption.  If  the  worm  protrudes,  he 
thnists  Uie  ueetlle  into  it  and  tiuds  no  ditKculty  in  withdrawing  thu 
dead  worm  on  tlie  day  following. 

Attempts  to  remove  thr  worm  by  free  incision  of  tl»e  biirri»w  Inivo 
pn>ved  suivessftil  in  Home  casi's^  but  must  necessarily  fail  iu  others  on 
ficcouut  of  titt*  <H'casional  grt^at  length  of  tlie  (larasite  and  its  t<jrtui»us 
course.  F.  Roth,  *»f  (told  Cojisl,  Africa,  rerommends  the  following 
tnetlxwl:  "A  long,  grtKivt^l,  Iilant-iH>iutetl  prolie  is  (kasseil  along  the 
burrow,  and.  where  it  ends  or  where  the  liurrow  taikes  a  shiirp  turn  «>r 
ninks  det'ply  into  tlie  fleshy  parts,  the  nkin  is  nicketl  and  the  prtiU* 
pass<Hl  through.  Then  a  sharp  M*al|Hd  is  drawn  along  the  pnilie  and 
the  wound  is  laid  well  ojion.  Tlie  HU|)erticial  veins  are  cut  and  if 
uecessiiry  ligHtun*d.  The  larg*«  rntanfous  i}ervi*s  should,  whnii'vrr 
poHsible,  l>t»  spannl.  All  biirn>ws  shtmld  U»  tre^itetl  in  the  sjuue  man- 
Mr.  Long  stiiiks  of  liui  Mmketl  iu  carU;lic-iii*id  loti4>n  (1:15)  are 
laid  in  the  ot>ened  M'ouuda.     The  whole  limb  is  then  surronuded  with 
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;i  Hut  cnmpreHH  Beaked  in  the  Hamo  carlnilic-acicl  lotion,  covered  with 
oilod  HJlk  and  W(H)1,  iiud  tightlv  bandiiged/'  The  drensiug  is  renewed 
every  tweuty-foiir  hf»iii-8  and  u  i>art  of  the  guinea-worm  is  usually 
found  upon  tbt*  ih'*'SKiug;  very  often  it  can  be  removed  by  gentle 
traction  in  the  line  of  the  burrow. 

Viiriourt  dru^s  have  l>t'eu  employed  for  the  destruction  of  thi» 
para.sit<>  and,  as  in  every  other  dine^ase,  remarkable  results  have  been 
claiimnl  for  trivial  nietluHlrt  of  treatment.  For  example,  cure  Ls  naid 
to  result  from  a  diet  of  sugar  candy  (1  to  li  |>ounds)  for  a  single 
day,  from  the  administration  of  jmafetiihi  in  gr,  v.-xv.  d<»Hi^  tliriLX) 
daily  for  a  week,  ]>otiifl8ium  nitrate,  8  gm.  (2  draciimN)  in  butt«^r- 
inilk  for  five  days,  from  tht*  use  of  compound  sulphur  tabloids  each 
coutaiiiing  gr.  v.  every  fi^mr  hours  for  ten  days,  or  fmm  the  hx-al 
application  of  electricity.  Roth  succeeded  in  deutroying  tlie  parasitA? 
by  tiie  pxtiTnal  ajjpliciition  of  4,'ompresftefl  soaktMl  in  tin*  farl«)lir-tu'id 
lotion  (1  :  15)  in  ciwes  in  which  he  was  not  able  to  open  the  baiTow 
with  the  knife. 


DOCHMUSIH. 

DochmiasiH,  ankylostomiasis,  Egyptian  or  tropical  chlorosis,  the 
diHoaseof  workei*s  iu  tunru-ls,  brick-makers'  amemia,  miners'  ciu.-he\ia, 
all  these  are  the  uhuich  applied  to  the  conditions  productnl  by  the 
preHcncG  of  the  Ankylotttomiuu  duodeuale  in  the  duodenum  or  jeju- 
num. The  syuiptoms  are  in  many  iv-spect»  the  same  aa  those  |>ro- 
duct^l  by  the  tivmatodps.  The  amemia  may  become  so  profound  as 
to  lead  to  a  fatal  re^^ult  if  the  cause  be  not  recognized  and  removied. 
Recovery  ix^cfisioually  occurs  from  the  spontaneous  death  or  discharge 
of  the  pai*asites.  The  embryos,  althougli  dischargeil  in  large  nuinbt*r>4, 
do  not  deveh)p  iu  the  human  Ixxly,  and  conset^uently  ireiitmont  La 
Buccessful  which  destroys  the  mature  worms.  The  liest  remeilies  are 
the  oleo-rettin  and  ethereal  extnu't  of  male  fern  and  thy  mol.  Saudwith, 
from  an  experience  of  four  hundre<l  cases,  concludes  that  thymol  is  the 
only  remedy  worthy  of  trial,  as  it  has  invariidily  proved  sutx-eHsful  iu 
Ills  hands.  It  is  given  in  powder  form  in  <h»se«  not  exc^»diug  4 
drai'hms  in  tiA'o  portions  two  hours  apart,  a  dtise  of  c^istor  oil  lieing 
»ulmiuistere<l  two  hours  lal4^r  to  luisteu  the  discharge.  A  little  brandy 
ia  given  if  tlie  patient  is  wetikly. 

FtL.\IUA8m. 

The  results  of  the  presence  of  the  filarise  are  leucocytosis,  chyluria, 
hmmaturia,  le«a  frec|uently  chylous  ascitfw,  chylotis  liydrooele  Oymfih 
siTotnm).  variciKvIe,  eleplmiitifiHis,  various  n»f»vus-like  diliitatiouH  t»f 
the  lymph  veHsels,  ^uirticulaily  iu  the  ux^illa  tuid  groin,  from  wliich  a 
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milky  (chylo-Heroiw)  fliiul  luiiv  l>e  ohtjiined,  alwcKSHe.s  in  tlio  Ivmpli 
^IhikIh  of  tht*  neck,  nrm,  thi^h,  scrotuui,  bruiu,  or  witLiu  the  ijcIvLs; 
p<H'uliar  Hffoc-iiouH  of  the  nkiu,  inquiirmeut  uf  M^hi  nud  hoariug,  imib- 
sihly  hLso  fniinba?sia  and  the  .sleeping  sickneHs  of  Africa.  Variuus 
other  i>henoniouji  result  from  the  migration  of  Uie  jMinisiteH  from  the 
blood-vessels  and  lymph-vessels  iato  the  tissues.  These  maDy  cou* 
ditioihs  may  exist  separat4»ly  )»r  in  various  eiimbinations. 

SuccesHful  treatment,  accordiug  to  most  authoi-s.  necessitates  the 
destnu-tiou  of  the  tilariic;  but,  unfortunately,  this  dcM^s  not  insure 
relief  from  the  {mthological  conditions  or  jtnx-esses  which  have  Iven 
established.  The  fiR't  that  a  very  hirge  imvi  of  the  iuliabitauts  of 
some  trtipiciil  countries  harbor  iilarite  for  many  yeais  without  any  of 
the  i-ewidts  here  8t4itetl,  without,  in  fivct.  any  inconvenience  whatever, 
liJis  led  some  authors  to  lielieve  that  these  c<iuditious  renult  rather 
from  accidents  to  the  pai^asites  or  their  eggs  than  to  any  direct  actit^u 
of  the  lu'ulthy  jmra-^itei*.  These  anthore  ctmsei|ueutly  discnunteujuicc 
all  treiitmeut  intended  to  destroy  the  tilaria*.  If  the  explanation  given 
by  Mansou  is  correct,  medicinal  trejituient  is  useless  unless,  |>erhai>H, 
when  it  is  commenced  l)efoi*e  the  developujeut  of  chylnria.  a  time 
when,  as  a  nde,  the  presence  of  the  parasites  is  not  sivsinvteil.  Ho 
maintains  that  the  ^ariie  leail  to  the  development  of  chylnria  and 
otht^r  disturbances  of  the  lymph  cin'ulation  by  causing  a  constricti(»n 
of  tlie  thorai'ic  duct  and  con8e<juent  retrograde  movement  of  the 
chyle.  After  the  eoustrietiou  has  been  formed,  the  death  of  the  tilariee 
will  not  materially  alter  the  condition;  he  therefore  maint^uns  that 
the  parasite  ought  not  to  1m>  moleste^l.  but  rather  prot^'cteil,  and  thai 
the  residtaut  conditions  should  he  treated  by  rest,  elevati«)n  of  the 
|»elvis,  aud  lowering  of  the  lymphatic  it^usion  by  the  iMbiiiuiKtrution 
of  saline  purgatives,  limit«>d  diet,  and  alistineuce  so  far  as  jxmsible 
from  duids.  Such  |iallia(ive  treatment  is  RUp|K)rte4]  by  the  fiu*t  that 
the  fihirisB  sometimes  die  sf>ontaneouAly,  after  an  indefinite  period  of 
exiatence. 

Cures  have  l>een  rejMjrted  from  the  employment  of  varioufi  medi- 
eiueB,  among  them  gallic  lu'id  in  doNes  of  4  t«i  H  gm.  (1  to  2 
drachms)  daily;  the  picro-nitrate  of  i)otJiMsium  in  pills  or  ca]»sules 
eoutjiiuing  0.20  to  0.50  gm.  (3  to  7  grains) ;  ]x>tassium  irxlide  in  largit 
<loses,  Itenzoic  acid,  and  in  tropieid  countries  fr*>m  the  uw*  of  several 
barks.  Recently  4uinine  has  l»een  found  to  be  one  of  th<^  Inist  n*iw^ 
dies.  Austin  Flint  h^ui  re|M>rted  the  cure  of  a  case  of  chyluriA  due 
to  the  pn^sence  of  the  Fitaria  sanguinis  liominis  by  the  atbaiuistra- 
tion  of  metliylene  bine.  0.13  (2  grains)  every  four  hours  for  tiv**  days. 
A  foi'in  of  tlie  paniHite  has  sevend  timt^  be^^n  removed  by  exoisioQ 
from  the  uye  aud  other  regious. 
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Aft^T  the  death  of  the  fiLirim  the  various  coijtlifinns  which  they 
have  otraHioned  may  suUside  more  r)r  less  rn[»idl>,  Imt  frenueutly 
persist.  Tonics  ami  supportive  measures  are  indicated,  with  eleva- 
tiou  of  the  nffeihni  part,  the  applicutiou  of  various  lotious  and  ehistic 
compressiou  of  tlilnt*^*!  lyniphfiticM,  wht*u  iMwsihle. 

TniCHTNOSW. 

If  the  fact  that  an  individujd  has  ingested  trichinous  flesh  becomes 
known  within  a  few  horn's  afterwards,  all  seriouH  consecineneofl  may  be 
averted  hy  thorou^'h  lava^^'o  of  tho  8tf)mafh  and  the  adniinistratiou  of 
]mi*^;ativi'H.  Aft^T  a  few  days  have  I'hipscd,  howi'vor,  <nir  only  hope  is 
k>  secure  the  destruction  of  the  worms  in  the  intestine  and  their  dt^ 
charge  l>efore  nuyration  hns  cunimeneod.  Purgation  alone  is  not  always 
sufficient,  and,  unfortunately,  the  administratinu  (if  autlu^lmiutics  han 
not  yieldtnl  entirely  witisfactory  results.  The  treatment  is  usually 
commenced,  however,  with  the  administration  of  a  brisk  cathartic,  an 
ounce  of  ciistor  oil  or  a  larg**  dose  (10  U*  20  uniins)  uf  c'domol,  or  a 
dnichm  of  stMlium  sulphite  every  four  hoiu-s  until  cathai-ais  has  l»een 
produced.  Following;  this  treatment,  ren»e<lies  are  to  l>e  ^^iven  to  kill 
the  ]»antsites  which  still  remain  in  the  intestine.  Sodium  snlphocjir- 
bolate  has  been  used  and  the<  iretic^dly  slioidd  be  an  excellent  n^medy, 
having  l>otii  an  antise|>ti(t  and  an  anHpyretic  a<*tion.  It  should  lie 
given  in  keratin-cotited  capsules  or  pills,  in  doses  of  2  gm.  i.SOKmins} 
every  four  hours.  Salicylic,  acid  shonlii  Im>  equally  effective,  1  j^. 
(15  j<rains)  every  three  hours,  in  keratin-i^oated  capstUea,  T!iym<»b 
4  to  H  Rra.  (1  to  2  dnu'hnis)  tlirice  daily,  is  well  s|M)ken  of;  but  ifcn 
action  on  the  kidneys  should  l>e  closely  watched.  Carbolic  acid  (not 
exceetling  2  grains)  in  j^lycerin  and  water  has  U»eu  emph)yed.  Mide 
fern  has  yiehled  only  doubtful  results.  The  same  is  true  of  lN*nzene, 
j>icric  atnd,  arsenic,  and  corrosive  sublimate.  Chhjrofrirni.  ether,  and 
alcohol  have  l>een  nK;oroinende(l,  but  the  former  two  can  hardly  l)e 
given  in  sufficient  ih>se  witliout  danger  to  the  |>atient.  Glycerin,  a 
half-onuce  in  an  ounce  of  water  every  hour,  is  a  popular  i-emwly  and 
may  be  used  as  an  adjuvant  to  other  medicines,  iucreiisiug  their  abil- 
ity to  |>enetrate  the  integument  of  the  trichina.  It  exerts  no  inflnenoe 
uiK>n  the  en(^a|»suhite*l  trichina,  however,  iw  the  writer  has  develojic^l 
trichinosis  in  a  kitti*n  with  small  fragments  of  trichimais  muscle  which 
Lrnl  l>ecn  pres<>n'ed  for  several  yeai*s  in  pure  glycerin. 

Diarrhoea  shoidd  not  Im*  rht^'ked  unless  the  conditittn  of  the  patient 
demands  it,  but  should  Ih^  i*nconraged  during  the  tirst  tw*i  ww»ks  of 
the  diseas4^,  or  until  sncli  linir  as  it  lnHHtines  evidtMit  that  the  trichinn 
have  ]Mi.Hs«'4l  out  of  the  iut^tiue,  being  no  longer  found  in  the  de- 
jectioui!}. 
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After  the  trichineB  have  entered  the  tissues  the  treatment  becomes 
purely  symptomatic,  as  we  have  no  medicine  capable  of  causing  their 
destruction.  The  strength  of  the  patient  must  be  supported  by  the 
most  nutritious  diet  and  mild  alcoholic  stimulation.  Cold  baths  and 
frictions  with  chloroform  liniment,  oils,  or  spirit,  and  the  application 
of  flannel  bandages  are  useful  in  allaying  the  pains  and  checking  the 
sweats.  Ice-bags  are  also  iiseful  in  relieving  local  pains,  as  those  of 
the  diaphragm.  If  cold  applications  prove  disagreeable,  hot  applica- 
tions and  baths  may  be  substituted.  Belief  of  pain  and  reduction  of 
temi>erature  may  be  secured  from  the  administration  of  antipyrin, 
phenacetin,  or  sodium  salicylate.  Sleep  should  be  secured  by  means 
of  medicines  w^hich  do  not  constipate,  such  as  trional  in  gram  (15  grain) 
doses,  or  15  to  30  drop  doses  of  the  solution  of  morphine  bimeconate. 
Muscular  pains  are  greatly  relieved  by  systematic  movements  and 
massage.  Forced  movements,  although  painful,  yield  a  period  of 
comparative  comfort. 

If,  as  sometimes  happens,  a  typhoid  state  supervenes,  we  can  do 
nothing  but  support  the  patient  by  a  continuation  of  nuti'itious  diet, 
I)eptonized  milk,  heet  juice,  panoi)eptone,  somatose,  and  the  like,  and 
the  free  administration  of  brandy — a  treatment,  in  fact,  like  that  em- 
ployed in  typhoid  fever — and  the  administration  of  tonics. 

Wendt  rei)ort8  cases  of  chronic  myositis,  with  acute  exacerbations, 
resembling  closely  chronic  rheumatism,  and  i>ermanently  impairing 
muscular  strength.  The  treatment  is  symptomatic,  the  application 
of  hot  water  and  anodyne  liniments,  for  the  relief  of  pain,  and  passive 
motion. 

The  amcmia  of  trichinosis  should  be  combated  by  the  administra- 
tion of  iron  with  small  doses  of  strychnine,  (|iiiuine,  or  other  bitter 
tonics,  systematic  light  exercise,  and  such  hygienic  measures  as  the 
character  of  the  case  suggests. 
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ccstodes.  504                                                    ^H 

general  liealth  in  diseases  of  the,  879 

cyMicercu^t  acaatliotriaa,  568                        ^^U 

hemorrliage  of  the,  383 

ce11ulosa>.  564                                          ^^H 

injuries  of  the,  301 

niremnBtis.  565                                           ^^H 

parenchymatous     inHammation    of 

dilx)thriuni  latum.  555                                  ^^H 

the.  879 

distoma  BuakU.  575                                     ^H 

physical  examinatioD  In  diaeutt  of 

capcDSc.  580                                     ^^^H 

the,  373 

oonjunctum.  578                              ^^^^| 

physiology  of  the,  868 

cranani.                                            ^^^^| 

sarcoma  of  ttke,  384 

endemlrum.  577                                 ^^^^^ 

sclerosis  of  the.  881 

felliieuin.  576                                      ^^^| 

symptoms  of  disease  of  the,  871 

fac]mticum.  574                                        ^^| 

trtratmcnt  uf  diaeasoa  of  tiie.  878 

betrmphyra,  579                                     ^^H 

tuberculosis  of  the.  886 

jaivmicuni,                                             ^^H 

Pancnalic  juice.  136,  875 

lanceolAtum.  575                                     ^^H 

rnncnutitis,  370 

magnum.  576                                        ^^H 

Paraaites,  Azumal.  '501 

pulnioualr,  576                                            ^^H 

echiuocownia,  .VM ;   N)thriocepluiIuB 

lUUjmiisii.  575                                      ^H 

IntWH,    5.VS:    bothrioocplmlns    Iffgu- 

Rlngeri.  576                                            ^^H 

luIdM.  560;    krabbea  graudia.  fiGl ; 

ftttilrlrum.  576                                          ^^M 

twnia.   569;  distoma.  674:  aMmritf 

ftlocnar.  577                                              ^^U 
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^^^^^       Parasites,  difttomn  spntulaium,  S77 

Parasites,  Uenia  tlavopuociata,  573          ^^M 

^^^^^H                      texanicuin,  576 

inrniris,  568                                     ^H 

^^^^^H                      Wostormuuni,  570 

indenuta,  568                                ^^M 

^^^^^^              dhlomum  ha'iimtobiuiu,  580 

lata.  555                                          ^H 

^^^^^H               ilurbiiLius  nnkylostomum,  597 

leptoocphala.  678                           ^^^ 

^^^^H                      duotlcDAlis,  507 

inediocaucllata.  568                       ^^M 

^^^^^H               dracuuculua  I'ersarum,  593 

iDiBinm,  573                                    ^^M 

^^^^^H                cchinocncctis, 

nana  (v.  Bcncden) .  504                ^^M 

^^^^^H                      nltriciparleus,  •Mjtf 

nana  (v.  Siebold),  673                   ^H 

^^^^H                       alveohLris.  6<MI,  510 

anginaU.  568                                  ;^H 

^^^^H                      (uidugtfuus,  500 

solium.  562                                        ^H 

^^^^^^L^               exogcnus.  506 

varcrina.  573                                   ^H 

^^^^^^1               granulrisua.  500,  506 

tape- worms,  563                                    ^H 

^^^^^^^^ft 

tbccosoina,  580                                         ^H 

^^^^^^H             liydatidoHUB.  506,  508 

thri-adworni,  588                                   ^^M 

^^^^^^H             miiltiloculariii,  506.  510 

trfmiitodes,  574                                        ^^^M 

^^^^^^^^^^B              ofiLeokltifltes,  n06 

trichina  oystica,  604                              ^^H 

^^^^^^^^H              pi)1>mnrpbua,  500 

sanguinis  Uominls  nocturne,  604  ^^M 

^^^^^^^^H                                          5<)0 

spfmlis,  608                                    ^H 

^^^^^^H 

trich<>oepbalusdispar.  590                  ^^M 

^^^^^^^^F              vctciinorum,  506 

hoininis,  690                                   ^^H 

^^^^^r              euatrongylus  gigos.  505 

trichuris.  500                                      ^H 

^^^^^V               tasciola  carnosa,  576 

uDcinarla  duodonaUs,  607                     ^^H 

^^^^V                                         574 

Parorexia.  314                                                ^H 

^^F^                  aiarla  Biincrofti,  604 

Parotid  gland,  echinocoocus  of  the,  558    ^^M 

^^M                             Manaoiii,  604 

Parturition,  eohlnococcus  as  an  obstnic-    ^H 

^^H                              iiieilinensis.  503 

Uon  to.  540                                                  ^M 

^^H                              sau^uiuiH  iKMiiinis,  604 

Pelvic  hernatoccle,    diagnosis  of,   from          1 

^H                              Wuclieruri,  004 

ttppendicilLs,  450                                        1 

^H                      aukes, 

organs,  fcnule,  echinococcus  of  tbe,           1 

^^H                     guin('4i-worm,  593 

589                                                               1 

^^^                      gyna-cophorua,  5S0 

Pepsin,  test  for.  143                                     ^^M 

1                              bymenolepsia,  573 

PcpU^ne.  t<;st  for.  143                                   ^^M 

^^K                     krabbca  grandU.  561 

Peritoneum,  anatomy  of  the,  899               ^^M 

^^m                      Icgula  Mansont.  560 

appeurancti  of,  in  ascit«8.  480                ^^t 

^^H                      lumbricua  iDtestinalis,  689 

bibliogntpby  of  <]i6faacs  of  the,  49S     ^^| 

^^H                      maatlgodcs,  59U 

carciDoniJi  of  the,  489                             ^^B 

^^1                     iiematodca,  683 

cysts  of  the.  403                                     ^H 

^^1                      oxyuria  vonnicularia.  68B 

Peritoneum^  Diseasea  of  the,  395           ^^M 

^^B                      pflcudotrichiiue,  630 

embryology.    395;    anatomy.    S99;    ^^M 

^^B                      round  worni.  682 

physiology,    407;   peritonitis,   407;    ^^ 

^^H                      schistosoma.  560 

ap[H!ndIcitiB.  43:1 ;  perfomtiou  of  the           1 

^^^1                     aoleroRtonm  dnodenale,  507 

stomach  and    intcstlnt',    470;    peri-    ^^1 

^^B                    Bent-wunii,  588 

tonitis  originating  fmm  the  female    ^^| 

^^H                      strongrliiH  diiodonnlin,  597 

genitals,    474;  tmbphrenic  absocM,     ^^M 

^^B                           r|uadridcntAtus,  507 

477;    tubcrrtdous    |>ori tonitis,  480;    ^^M 

^^H                      toiuianiniim.  57*3 

chronic    peritonitis,    483:    ascilea,           1 

^^H                             cucumerina.  07*^ 

486 :  tumont  of  the  peritoneum,  489 ;           1 

^^H                           diminuta.  373 

literaturo.  409                                             1 

^^^^^H                      cihliKM'omis.  504 

Peritoneum,   echlnococcua  of  the,  498,     ^J 

^^^B 

586                                                               ^H 
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Peritoneum,  embryology  of  the,  S95 
fibroma  of  the.  498 
hydatids  of  the,  498 
hydro-,  484 

inflammation  of  the,  see  PeritoniHt 
lipoma  of  the,  492 
physiology  of  the,  407 
rupture  of  hydatids  into  the,  528 
sarcoma  of  the,  492 
structure  of  the,  406 
tumors  behind  the,  494 
tumors  of  the,  489 

topographical  diagnosis  of,  494 
Peritonitis.  407 
bacterial,  413 
chemical,  410 
chronic,  483 

diagnosis  of,  from  ascites,  488 
course,  421 
diffuse,  419 
fibrinous,  408 

following  appendicitis,  488 
following  perforation  of  the  intes- 
tine. 473 
following  perforation  of  the  stom- 
ach, 225,  470 
following  subphrenic  abscess,  477 
bsematogenous,  416 
infective,  409 
localized,  419 
mechanical,  410 
onset,  421 
originating  from  the  female  genitals, 

474 
pathology,  407 
physical  signs,  428 
imerperal,  476 
purulent,  409 
serous,  408 
special  forms  of,  483 

appendicitis,  433 

chronic,  488 

following  perforation  of  the  fn- 
testine,  473 

following    perforation    of    the 
stomach,  470 

originating    from    the   female 
genitals,  474 

puerperal,  476 

subphrenic  abscess,  477 

tuberculous,  480 


Peritonitis,  symptoms,  420 
general.  422 
local.  424 
physical  signs,  428 
treatment,  430 
tuberculous,  480 
Phloroglucin-vanillin     test  for   hydro- 
chloric acid,  141 
Phosphorus,  oral  symptoms  of  poisoning 

by,  8 
Phthisis  Tentriculi,  282 
Pica,  315 

Pleura,  echinococcus  of  the,  548 
Pneumatosis,  gastric,  845 
Poisoning,  gastritis  following,  195 
oral  symptoms  of  systemic,  7 
Poisons,   caustic,   burns  of  the  mouth 

from,  14 
Polyphagia,  315 

Pregnancy,  extra-uterine,  diagnosis  of, 
from  appendicitis,  459 
vomiting  of,  344 
Propeptones,  test  for,  143 
Prostate,  echinococcus  of  the,  585 
Psoas  abscess,  diagnosis  of,  from  appen- 
dicitis, 462 
Psoriasis  buccalis,  74 
Puerperal  peritonitis,  476 
Purpura,  oral  manifestations  in,  10 
Pylorospasmus,  349 
Pylorus,  cancer  of  the,  258 
incontinence  of  the,  348 
stenosis  of  the,  benign,  295 
cancerous,  297 
Pyonephrosis,  diagnosis  of,  from  appen- 
dicitis, 461 
Pyopneumothorax  subphrcnicus,  227 
Pyosalpinx,  diagnosis  of,  from  appen- 
dicitis, 458 
peritonitis  from,  474 
Pyrosis,  835 

Rats  as  carriers  of  trichina,  617 
Regurgitation.  335 
Reichmann's  disease,  276 
Renal  colic,  diagnosis  of,  from  appen- 
dicitis, 460 
Rennet  ferment,  test  for,  143 
Round  worm,  582 

destruction  of,  644 
Rumination,  337 
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^^^^H            RuniiDntion,   luirvlysis  of    iLe    stomocli 

Stomach,  condition  of  the,    la  UIbm^^I 

^^^^H                       coDtciitB  ia.  .H;^ 

of  other  organs,  H57                     ^^^| 

^^^^K                   duration,  :im 

dilatation  of  tlic.  391  *                      ^^M 

^^^^^^            etiology, 

Stomach,  Diseases  of  the,  117 

^^^^^^^            treatment,  341 

unutoiuy.  117;   physiology  of  diges- 

tion. 122;  methods  of  examination. 

^^^^^H           Baccoarohyces  albk'aj«h«  69 

127  ;  diet.  107  :  local  treatment.  181  ; 

^^^^^H            Kiilivfi,  cLnngeH  in  llic,  in  <tiaeA8efl  of  the 

gastric   catarrh.     194;    ulcer,    218; 

^^^^H 

erosions.  238 ;   cancer.  242 ;   byj^r- 

^^^^^H            Sulivury  gliiuda,  syphilis  of  the,  47 

cUlorhydria.  26<S ;  gastrosuccorrlia^. 

^^^^H            Sarcoma  of  the  periloueuin,  493 

27S ;    acliylia  gostrica.  282  ;    ischo- 

^^^^1            Scliifitosonm,  5H0 

cbynua.    291;     enteropiofiis,     aoO; 

^^^^H                                        of,  044 

sensory  neuroses,  812;  motor  oeunt- 

^^^H            BobAnMn  Almeu's  Mood  t«at.  163 

sefi.  828;  8©creu»r)-   neurfJSGs.  351; 

^^^^^H            Selerodenna  of  tlie  numtli.  04 

condition  of  the  stomach  in  disenara 

^^^HP            8clero8tonm  duodenalv.  5U7 

of  other  organs.  357:  bibliographj- 

^^^^B                     dcstructiou  of,  048 

cttl  refcrenevs,  yoo 

^^^P^               Scurvy,  oral  rnanifeatations  In,  10 

SUimach,  dlsraaes  or  the.  abscess.  198 

^^M                   bimL  wonn,  588 

hchylia  gastricii.  282 

^^U                          destruction  of.  046 

acute  gastritis.  194                   ^^1 

^H                    8^*s  (GcrinAln)  tost  meal,  139 

akoria.  815                               ^H 

^H                  Sitidrgy.  310 

nnorexia,  315                                     1 

^^H                 Skin,  aiTcclioQS  of  tbc  mouth  accoiu- 

ausculttUiou  Id  Ute dIagUMis of.      1 

^^H                               pauyiug  diseases  of  Uie,  72 

134                                                       1 

^^H                           cysticerci  of  tbc  subcutaneous  cellu- 

bibliographical  references,  SOO^^J 

^^H                               lar  tissue,  666 

bulimia.  313                                ^H 

^^H                    Spallau7Jkui-Kdinger'a  metliotl  of  testing 

cancer,  242                                 ^^M 

^^H                       thu  gastric  secretion,  14^ 

cnrdiospasmus,  838                  ^^^ 

^^H                    Speech,  dititurbanres  of,  in  diseases  of 

cfitarrh,  194                                ^^M 

^^H                      the  mouth.  5 

chronic  catarrh,  SOI                  ^^t 

^^M                    spinal  canal,  echinoeoccus  of  tlie,  549 

diet  in.  172                              ^H 

^^H                    Spleen,  echinococcus  of  the,  S32 

dyspepsia.  352                         ^^H 

^^H                    Spniy,  gastric,  185 

crttsious.  230                              ^^| 

^^H                    Stomach,  abnormal  sensations  in  the,  320 

erucution,  334                         ^H 

^^1                         abscess  of  the.  198 

functiomd.    with    variable    le- 

^^H                          absorptive  fimction  of  the,  examina- 

sions.  266 

^^H                              tlon  of  the,  159 

gastrnlgio,  328 

^^M                          onakinesisof  the,  U\0,  102 

gftstroptoflis,  300 

^^H                         anatomy  of  the.  117 

ga8tro8uccorrh<ca     c  o  o  1 1  o  n  a 

^^H                         autiperistaltic   restlessness   of  the. 

chronica.  276 

^H 

gastrosucoorrha'u  coniinua  peri- 

^H                          atony  of  Uie.  m) 

odica,  278 

^^M                           atrophy  of  the.  282 

hypanokUicsim  346                   ^_ 

^^m                         1)Iood-vo8Bels  of  tha,  121 

hyi>enicidity  of  the.  368           ^H 

^H                           bucket,  148 

hypenrsthosJA.  320                    ^^M 

^^M                         canrer  of  the.  242 

byperanakineslsi  846                 ^^f 

^^H                           cancer  of  the.  peritonitis  following 

hypcR-ldurhydrin,  ^10               ^^M 

^^^L^^                          perfornLion  in,  472 

Intliimmiiiiitn.  1U4                      4^^| 

^^^^ft                   catarrh  of  the,  194 

ins|>erti(in  in  the  dlttgnooia  of,     V 

^^^^H 

1-J9                                                      1 

^^^^^^H            colloid  mrrlDoma  of  the.  247 

ischochymia.  29t                            1 
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Stomach,  diseases  of  Lbc,  locul  trcBtmcDk 

Stomach,  neurosea  of  tlic.  gastialgia.  :i23            ^^M 

of.  l«l 

motor.  32S                                                ^^M 

in<ry<:fani,  ;W7 

secretory,  351                                   ^^^^M 

rtiotbmls  of  cx&iniDitlon  in,  127 

sensory,                                             ^^^H 

nervous.  311 

perforation  of  the.  225                              ^^^^1 

organic,  wltli  coDStant  lesions. 

peritonitis  following.  470                ^^^^| 

W 

peristaltic  rcstleaancss  of  the,  347                ^^H 

pulpationinthodiagnoaiaof,  131 

phlegmoDOua  iDflamnuitioo  of  tlie.            ^^M 

parorexia.  SU 

^M 

percuiwion  In  the  diagnosis  of. 

prochoresis  of  the,  100                                    ^H 

132 

pylorospasmus.  349                                         ^H 

pneuniiitosis,  345 

rehitionsof.  to  other  organs.  119                  ^^M 

polyplmgiii.  315 

rupture  of  hydatids  into  the,  529                  ^^| 

purulent  inHnuunatioD.  198 

acirrhus  of  the.  247                                          ^^M 

pyrosis.  3^5 

accnotory  function  of  the,  cxamina-            ^^M 

a-gurgitutiiin.  330 

tionof  the,  139                                             ^H 

runiinivtiou.  !t37 

Bousation  within  the.  818                              ^^M 

b>xicgiiHtrilis,  IW 

situation  of  the,  118                                        ^H 

ulcer.  '213 

small.  3()o                                                         ^H 

Tomlting,  341 

spray  for  the.  185                                           ^^H 

douche  of  the.  18.'5 

structure  of  the.  119                                       ^^H 

electrization  of  Uie.  188 

test  of  the  mechanical  function  of            ^^M 

epitlic'lionm  of  the.  34Q 

^H 

cn»sinns  of  the.  230 

of  tlie  motor  function   of  the,             ^^U 

examination  of  the  functf<mt  of  lbs. 

^H 

189 

of  the  secretory  function  of  the.            ^^M 

falling  uf  the.  30(t 

^M 

functions  of  the.  cxaminAtinn  uf  the. 

transillumitiatlon  of  the,  I3H                        ^^^ 

139 

tube.  coutraindicatioDs  to  tlio  uao  of,             ^^H 

glands  of  the,  120 

147                                                                 ^M 

hypeneslhesia  of  ll»e»  330 

ulcer  of  tJie.  213                                               ^^M 

idif«yncmsieH,  ^19 

diagnosis,  229                                          ^H 

incontinentia  pyU>ri.  MS 

diet  in.                                                       ^^M 

large.  30?) 

morbid  anatomy.  218                               ^^H 

Iiivage  of  the.  181 

pofitoniltu    following    perfora-            ^^| 

locjil  treatment  of  dlseaws  of  the. 

tioo.  470                                                 ^M 

181 

symptnma,  290                                        ^^H 

lyroplmtics  of  tlic.  121 

tmtuicnt.  233                                           ^H 

mmhanical  functions  nf  the.  exam- 

Stomatitis accompanying  acute  ayatrmtc            ^^U 

ination  of  the.  102 

diaoasea.  9                                                  ^H 

medullary  carcinoma  of  Uie.  240 

iiphthoMi,  21                                                      ^^M 

mcChtKis  of  testing  the  gastric  socro- 

catArrlmlis.  lA                                                  ^^H 

tion,  148 

gouorrh<r!ca.  33                                               ^^H 

microsci>pic  examination  of  the  gas- 

simplex. 16                                                       ^^| 

tric  conumU,  IM 

ulcemoa,  17                                                   ^^| 

motor  function  of  the,  examination 

Strongylns  duodoimlla,  fi07                                  ^^M 

of  the.  ICO 

quailrideutatus,  597                                         ^^H 

mucosa  of  the,  appeannce  of  th«. 

destmction  of,  048                                   ^^M 

1A8 

Suhphrenlo  aliaoesa.  227.  477                                 ^H 

nerves  of  the,  123 

t^yphilU  of  the  mouth.  85                                      ^^M 

neuroaea  of  Um,  811 

of  the  (8«oplM,giia,  101                                    ^H 
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bihliogrsiphy,  834 

cayttin,  572 
ciiciiiiicTlriu,  iiT2 

rliminiitH,  5T:t 
i5i;hiiiococ'Cus,  504 
clUptiL'a,  6T2 
fluvopUDCtnta,  573 
m  children,  t^niovnl  of.  ftll 

Into,  05rj 
Ivptoccpliala,  573 
rnedlocuDelltitaj  56>S 

Duua  (v.  BvQetluD),  5(M 

(v.  Slebold),  673 
reraoval  of,  637 

ireutmcnt  of  pationt  lUXet  ttie  ex- 
pulsion of.  6^ 

vnn^riiift,  573 
TwDii»cJd««,  638 
Taprworna,  bcc  7V?nift 
TefchmiiDD's  hcniiD  test,  154 
Testicle,  echinocfitciiB  of  the*  538 
Toflt  meais  for  examiDutiau  of  the  j^aatric 

funoUdns.  130 
Tetany  comj>lio«ling  ischochjiiuaf  303 
Tliecosonia,  5tiO 

destruction  of,  644 
Thread  worm,  588 

destruction  of,  646 
Thrush,  69 

Thyroid  gland,  ecliinococcus  of  the,  547 
Tongue,  coated,  10 

cysticercus  of  the,  566 

fuliginous,  10 

injuries  of  the,  12 

neuralgia  of  the,  79 

strawberry,  10 

syphilis  of  the,  44 

tuberculosis  of  the,  53 
Tonsil,  abdominal,  451 
Tttpfer's  method  of  estimating  free  hy- 
drochloric acid,  145 
Tormina  ventriculi  nervosa,  347 
Trematodes,  574 

treatment  of  conditions  caused  by, 
64S 


Trichba  tysticn,  604 

dcatruclion  at,  649 
paeudn-,  620 
saoguisis  htmiinis  tioclurna,  6D4 

dcstruutiou  vt,  Q^B 
spiralis,  OOH 

bibliography,  fiST 
d^Eruction  of,  650 
TrichiQOiiis,  Oil 
diagnosis,  015 

gco^ntphfr-Al  (IJatrlbution,  618 
in  diildreu,  615 
in  ratA.  617 
in  swine*  616 
pathological  ftftfttfimy,  OH 
propliyluxi^,  6)20 
aymptoms,  61S 
truatment  uf.  050 
Tricho^epimlijs  di«pnr^  590 
hibliogrHpiiy,  (130 
destrucLlou  of,  647 
hamiDJH^  590 
TricLuris,  590 

deslFUfitlou  of,  C47 
Tuberculosis,    intc^tinul,    diaguu6itt    of, 
from  nppcDdicitis,  461,  469 
Ungitnl,  rjH 
of  the  mouth,  40 
of  the  a'50pbnguf$.  104 
of  llie  pHncrena,  r:SWfl 
peritoneal,  400 

pulmonary,  condition  of  the  stomach 
in,  367 
ulcerations  of  the  mouth  In,  06 
Tunnel  aniemia.  597 

treatment,  648 
Tylosis  lingua:,  74 
Tympanites,  425 

Typhlitis,  diagnosis  of.  from  appendi- 
citis, 458 
Typhoid  fever,  diagnosis  of,  from  ap- 
pendicitis, 461 
peritonitis  from  perforation  of  the 
bowel  in,  478 

Uffelmann's    solution    for    detecting 

lactic  acid,  142 
Ulcer,  gastric,  213 

complications.  225 
course.  219 
diagnosis,  229 
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Ulcer,  gastric,  diagnosis  from  nervous 
gaslralgia,  liypcrcblorhydrla, 
and  cancer,  230 
etiology,  214 
latent,  225 

morbid  anatomy,  218 
number,  219 
peritonitis  following  perforation 

by,  225,  470 
prognosis,  233 
situation  of,  218,  231 
symptomatology  of,  220 
treatment.  232 
intestinal,  peritonitis  following  per* 
foration  by,  478 
Cncinaria  duodenalis.  597 

destruction  of,  648 
Vrinary  tract,  rupture  of  hydatids  into 
the,  530 


Urine,    examination   of,    in    pancreatic 

disease.  377 
Urticaria  complicating  cchinococcus.  518 

Vera  cava,  influence  of  cchinococcus 

upon  ttic,  581 
Vena  mediucnsis,  593 
Vermiform  appendix,  anatomy  of  the, 
436 

inflammation  of  the,  433 

position  of  the.  in  the  abdomen,  443 
Vomiting,  idiopathic  nervous,  845 

juvenile.  343 

nervous.  841 

of  pregnancy.  844 

periodic.  343 

reflex,  344 

Worms,  intestinal,  see  ParoHtet 


